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ABSTRACT

In 1983 and under the auspices of the Northwest Power Act, the C earwater
National Forest and Bonneville Power Adnministration entered into an agreenent to
inprove anadromous fish habitat in three major tributaries of the dearwater
River in ldaho. The Project was entitled "Lol0 Creek Habitat |I|nprovenent"”
(#83-522) and was funded at $55, 927. Phase | (FY 83) habitat enhancenent was
initiated and conpleted on Lolo, Crooked Fork, and Wite Sand Creeks.

Enhancenent of Lolo Creek involved the placenent of 145 structures that were
designed to alter the pool/riffle structure, increase diversity and cover, and
purge in-stream sedi ment over 8.5 niles of stream | ength. Log weirs, organic
debris, and boulder clusters were featured in the enhancenent design. For the
Lolo Project, the average unit cost was $186/structure. Spring chinook sal nmon
was the primary target species and were observed utilizing the enhanced habitat
in Septenber.

Enhancenent of the upper Lochsa River tributaries involved the placenent of 263
structures of which 200 were felled riparian trees and 63 were anchored organic
debri s. Enhancenment occurred over 9.1 mles of streamreaches and was designed
to increase diversity, cover, and spawning habitat. Depressed stocks of spring
chi nook sal mon and summer steel head trout were the focal points of the
enhancenent . The average cost per structure equal ed $9l/unit. Because of a

m xed ownership pattern and in-channel variables, only 50 percent of the total
stream distance was available for enhancenent.

At Lolo, the overall project goal (# of structures) was exceeded by 51 percent.
At Powell, we acconplished 66 percent of the enhancenent goal.

In our opinion, the intent of the program and project objectives for Phase | have
been net. Qut-year projects (if funded) in these watersheds (FY 84-88) will
conpl ete the enhancenent job.



I NTRODUCTI ON

In 1983 and under the auspices of the Northwest Power Act, the Cl earwater

Nat i onal Forest and the Bonneville Power Administration entered into a
contractual agreement to inprove anadronous fish habitat in three mgjor
tributaries of the Cearwater River in Idaho. The Project was entitled "LolO
Creek Habitat |nprovenent” (#83-522) and its duration was scheduled from April 1,
1953 to January 31, 1984. The Project costs were not to exceed $55,927. The
tributaries designated for enhancenment were: Lol0 Creek, a tributary to the

nmai nstem Clearwater River; White Sand and Crooked Fork Creeks, principal
tributaries of the upper Lochsa River (Figures 1 and 2). Since the Project
streanms were |ocated on two different Ranger Districts, the budget was all ocated
with 50 percent going to the Pierce District for Lol0 Creek and 50 percent to the
Powel | District for the Lochsa tributaries.

The following report is a description of the Project objectives, nethodology,
baseline conditions, activities, results, and conclusions. The report shall be
stratified by the two Project Areas: Lol0_ Ceek and Wite Sand-Cooked Fork.

Project (bjectives
Primary Project Objective

The primary objective was to partially nitigate the juvenile and adult anadronmous
fish | 0sses accrued through hydroelectric developnment in the Colunbia and Snake
Ri ver systens by enhanci ng the spawni ng and rearing habitats of selected
Clearwater River tributaries for spring chinook sal nron and sumrer steel head

trout. The enhancenent was designed to aneliorate the "limting production
factors- by the in-stream placenent of habitat structures that would positively
alter the pool-riffle structure and increase the quality of over-winter habitat.

Lol0 Creek bjectives

1. Enhance 40 to 60 acres of summer and winter rearing habitats.
2 Enhance the quality of 10 to 14 acres of spawning habitat.

3. Increase the utilization and productive capability of the habitat over a
12-nmile reach.

4.  Increase the diversity (nunber of niches) of the rearing habitat.

5. During |low escapenent periods, increase the seeding capability of the
system by increasing the anount of hiding and escape cover for adult spawners.

6. Increase the snmolt production capability of the habitat to a | evel that
an annual increase of 4,000 steelhead and 10,000 salnon snolts is realized within
two escapement cycles and sustained thereafter.

Wiite _Sand- Crooked Fork Objectives

1. Increase the quantity of spawning habitat by 20 percent over the |ong
term



2. I ncrease the ampunt of suitable resting, hiding, and escape cover for
adul t chi nook sal non.

3. I ncrease the diversity (nunmber of niches) of the rearing habitat.

4. During low escapenment periods, increase the seeding capability of the
system by enhancing the quality of the fry rearing habitat.

5. Enhance 60 to 75 acres of summer and winter rearing habitats.
6. Increase the snmolt production capability of the habitat to a |level that

an annual increase of 21,000 steel head and 36,000 salnmon snolts is realized
within three escapenent cycles and sustained thereafter



DESCRI PTI ON OF PRQJECT AREA

The Cl earwater National Forest (I-8 million acres) is located in north central

| daho and supports sone of the nobst significant and val uabl e salmonid resources
in the region (fig. 1). The Forest provides a total of 2,500 acres of spawning,
rearing, and migratory habitats for two anadronobus species - spring chinook

sal mron and summer steel head trout. O this total, LOO acres consist of high
quality spawning habitat.

Recent history has docunented the nassive hydroelectric developnent of the
Columbia and Snake Rivers and their major tributaries. This devel opment has been

costly in ternms of the basin's and Forest's fish resources. In 1927, a dam built
near Lewi ston, ldaho virtually destroyed the run of spring chinook salnon in the
G earwater R ver drainage. In the early 1970's, Dworshak Dam on the North Fork

of the Oearwater River elinmnated 60 percent of the Forest's highest quality
habitat for steelhead trout; and Lower Ganite Dam on the Snake river increased
the nortality gauntlet to a total of eight dams on the systemthat fish destined
for Idaho or the ocean had to negoti ate, By the mid 1970's, |daho stocks of
anadrormous fish had bottomed out and were perched on the brink of extinction.
Since that tine, accelerated efforts of nitigation and restoration have actuated
a trend of significant recovery - especially for steelhead trout (fig. 3).

Three of the nost significant producers of anadronous fish anmong the basin's
tributaries are Lol o Crooked Fork, and White Sand Creeks. Lolo is the primry
producer of salmn and steelhead for the lower Cearwater R ver. Crooked Fork
and Wiite Sand Creeks are the principal producers of the Lochsa River system
(upper Cearwater River). Under optimum habitat and escapenent conditions -

Lol o, Crooked Fork, and Wite Sand Creeks are capable of producing 33 percent of
the total steelhead and 44 percent of the total salnmon snmolt production on the
Forest.

Lol0 Creek

Lol0 Creek, a seventh order stream enters the mainstem of the Cearwater River
from the north at river mle 54 and is 42 niles in length. The stream flows
primarily in a south/south-westerly direction draining approximtely 78 miles of
existing and potential anadronous fish streans. O mainstem Lolo, 18 stream

mles are within the National Forest boundary. The remaining 24 nmiles traverse a
m xed ownership pattern of private, state, Nez Perce tribe, and the Bureau of
Land Management interests. Major tributaries of LolO are Yakus, El dorado,

Yussel shel |, Browns, and Yoosa Ceeks (fig. 2). Lolo Creek drains a watershed of
approxi mately 73,000 acres within the boundaries of the Forest. The stream has a
range in elevation of 5,240 feet at its headwater sources near Hem ock Butte to
1,300 feet at its confluence with the mainstem dearwater River. The range in

elevation of the Project Area is 3,500 to 4,000 feet.

The Lol0 watershed is characterized by four major |andtype associations or
groups. These groups are: 1) old erosional surfaces shaped by fluvial
processes; 2) deep creep colluvial lands that are transitional between

cryopl anat ed upl ands and the old | and surfaces; 3) cryopl anated upl ands
characterized by broadly convex, frost-churned slopes; and 4) stream breakl ands
consi sting of steep sideslopes radiating out to a broad basaltic plateaus. The
Project Area consists primarily of the remmants of the old fluvial surfaces
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finely dissected by a dendritic drainage pattern. Lol0 Creek, as it flows
through this landtype, is characterized by a low gradient (less than one
percent), highly sinuous, broad channel exhibiting an alternating pool-riffle
sequence and gravel -cobble substrate that produces good fish habitat. Dom nant
land and channel types are depicted in Figures 5 and 6.

Soils in the watershed are dom nated by a silt-loam |oess cap over deconposed
granitics. Both soil types are very erosive and partially account for the
relatively high natural sedinent |evels of the channels. Because of the granitic
nature of the soils, nutrient levels for good autotrophic production are |acking.

Predom nant habitat types in the streanside zones of the Project Area are: grand
fir/pachistima, western red cedar/pachistim, cedar/lady fern and subal pine

fir/beargrass. M xed stands of white pine, grand fir, western red cedar,

Engl emann spruce, and Douglas fir grow in the riparian areas adjacent to Lol0
Cr eek. Deci duous communities are domnated by wllow alder associations. Lol0
flows through several small. sedge neadows within the Project Area.

Lol0 Creek displays a rather wide anplitude in its seasonal flow reginme ranging
from an average of 500 c.f.s. during spring run-off to an average of 25
c.f.s.-during late sunmer, base flow Instream flows are not appropriated by
outside interests and are adequate for good sal monid production.

The Lolo watershed has a relatively long history (30 years) of tinmber managenent
on the Forest. During this period, the allowable harvest has ranged from 15 to
30 million board feet. Road construction and riparian harvesting associated with
this program have generated sonme adverse inpacts on the Lol0 ecosystem

Excessive sedinmentation, channel inpingenment, and elimnation of large organic
debris are the major inpacts documented by Cspinosa (1975) during his baseline
habitat survey. Most of the habitat degradati on on Federal |ands occurred during
the 1950's and 1960's. Since that time, the habitat of Lol0 Creek has not
suffered any major decline in quality (Espinosa, 1979 and 1983). Land managenent
practices associated with tinber harvesting have inproved on the Federal portion
of the Lolo watershed.

Sone placer mning for gold does occur within the Project Area and has generated
sone deleterious effects. One operation near Siberia Creek is very small and has
little potential for degrading habitat. The other is located near Wnchester

Poi nt (stream mile 30.5) and is a substantial operation. The Forest Service
administers the claim and is responsible for the nanagenent of surface resources
such as fish habitat. Sedi ment inpacts associated with the operation are
mnimzed by the use of buffer strips, settling basins, and berns.

Over the past 10 years, the Cearwater National Forest has invested funds to
mtigate and restore fish habitat quality degraded by land nanagenent activities.
Fish passage barriers have been renoved, riparian zones have been reforested, and
chroni ¢ sedi nent sources have been stabilized. Si nce 1974, an annual program of
habi tat and popul ati on nonitoring has been conducted within the Project Area.

The sanpling stations are displayed in Figure 2

In 1974, an intensive baseline habitat and population survey was conducted
covering nost of the Project Area (Espinosa, 1975). A sunmary of the nost
salient habitat paraneters, neasured over an 8.7 nile reach during late sunmer
flows (35 stations), is provided below



Fi gure 5. Typical landforms in the Lol0 Creek Watershed. Col luvial [lands
in foreground and cryopl anated upl ands in background near Hem ock
Butte.

Figure 6. A d erosional |and surface shaped by fluvial processes. This is
the dom nant |andtype group in the Lol Creek drainage. C- channel
type in right foreground.
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Channel Gradient Stream Wdth Stream Depth

R e e---e-- e
1. 5% 34.1 feet 11.8 inches
Pool /Riffle
Pool Quality Bank Cover Structure
72% of Opti num 60% of Optimum 23% 77%
(1:3.4)
Cobbl e | nbeddedness Doni nant Substrate
Large Cobble (6-12") Smal | Cobble (3-6")
54% 23% 18%
Spawni ng  Habi t at
%-ines (less than 6.4mm) Permeability
36% 5300 cnlhr.

* Mean val ues.

A review of this data reveals that habitat factors potentially linmiting to fish
production in Lol0 Creek are: suboptimum pool /riffle structure, suboptinmm pool
quality, lack of diversity (low bank cover and in-stream organic debris), and
excessi ve sedinentation in both spawning and rearing habitats.

Popul ati on sanpling during the period from 1975 to 1979 reveals a fish comunity
structure dom nated by steel head trout (71% conposition) and to a much | esser
degree, chinook salnon (21% conposition). Juvenile fish densities (all age

cl asses for steel head and age 0+ for chinook) during | ate sumer of the sane
peri od averaged 67 fish/LOO square neters (m) for steel head and 33 fish/100nm2
for chinook salnmn (Espinosa and Branch, 1980). Both species have been
periodically and extensively stocked in the system with excess hatchery fish.
Because of this, determination of pre-treatnent snolt carrying capacity for Lol0O
Creek will be difficult.

Based on sone rel ationships devel oped by Espinosa (1983), it is likely that under
opti num escapenent levels, (Lolo's winter holding capacity (mpbst liniting)) for

steel head age |+ (snolt indicator) approximates 7 fish/100n2 and for chinook O+,
it mght range from 14 to 20 fish/| COnR.

Upper Lochsa

Cooked Fork and Wite Sand Creeks reach confluence near Powell, |daho (3500 feet
el evation) to formthe Lochsa River (Figures 1 and 4). Both streams are in fact

12



smal | rivers with each draining approximately 150,000 acres of the Bitterroot
Mount ai ns and coursing some 24 mles to their nerger.

Both streans are characterized by a flow regi ne of w de anplitude. Crooked Fork
di spl ays a nean di scharge of 3000 c.f.s. during the peak run-off period and 160
c.f.s. during the late sumrer, base flow, whereas, Wite Sand exhibits an average
flow of 3000 c.f.s. during peak run-off and 170 c.f.s. at base flows. Wthin the
project area, Crooked Fork shows a nmean stream w dth and depth of 84 feet and 1.1
feet respectively (base flows); while Wiite Sand displays a mean wi dth and depth
of 86 feet and 0.8 feet. Both systens are characterized by simlar channel
gradients with a nean of 1.0 percent and a range of 0.5 percent to 2 percent.

The Project streans drain a variety of landforns that include glacial, valley
trains, steep breaklands, colluvial drift slopes, and alluvial flood plains.

Br eakl ands and al luvi al plains doninate their watersheds. Ganitic soils of the
| daho Batholith typify the geol ogy of the area. The streans flow through dense,
m xed coniferous stands of western red cedar, Douglas fir, Englemann spruce,
white pine, ponderosa pine, and |arch. Few deci duous species are present wthin
the riparian zones.

Crooked Fork has experienced extensive tinber harvesting and road construction
for the past two decades. Most of this activity has been concentrated in its
lower reaches and in the Brushy Fork subdrainage. I mpacts associated with

sedi nentation and over-harvesting in the riparian zones have been noderate. The
upper reaches of Crooked Fork are undevel oped and pristine. Wiite Sand Creek has
only been developed in its extrenme | ower reaches from Beaver Creek on downstream
Its Beaver Creek tributary has been extensively harvested and roaded. I mpacts to
Wiite Sand Creek have been mnimal, and it is essentially roadless and pristine.

Bot h wat ersheds are under the nanagenent of mni xed ownership; the U S. Forest
Service and Plum Creek Tinber Conpany. Crooked Fork is characterized by a
checkerboard pattern with Plum Creek owning sone 34,000 acres (23% . The Forest
Service adm ni sters 98 percent of the White Sand watershed.

The headwat ers of both drainages are located in either a wlderness candi date
area (OCooked Fork, RARE II) or a designated wilderness (Wite Sand,
Sel way-Bitterroot W/ derness).

In 1979, an intensive habitat survey was conpl eted on Crooked Fork Creek by
Powel | District personnel. A summary of the nost significant habitat factors,
nmeasured over a 12-mle reach (48 stations) enconpassing the Project Area is
presented bel ow

13



Pool Quality Bank Cover

53% of opti nunt 70% of optimm

Pool /Riffle Structure Cobbl e Tnbeddedness
36% 64% Less than 25%
(1:1.8)

Dom nant Substrate

Boul der (Geater than 12") Large Cobble (6-12") Smal| Cobble (3-6")

28% 26% 22%

Spawni ng  Habi t at

12,000 square yards

(30% 2,400 square yards for chinook sal non)

* Mean val ues

A review of this data suggests that habitat factors potentially Iimting to fish
production in Cooked Fork are: suboptimum levels of pool quality, bank cover,
pool /riffle structure, and diversity. Moreover, the amount of suitable spawning
habitat for chinook salnon nmay be liniting.

Popul ati on nmonitoring of the systemduring the period from 1975 to 1980 i ndi cates
t hat Crooked Fork's mean snolt production |evel for steel head was only 6 percent

of biological potential. Extrenely |ow escapement has been the problem  During
the last few years, increased escapenent has tripled the production of steel head
snol ts.

Li kewi se, the production of chinook snmolts has, during the sane period, equalled
only 26 percent of biological potential despite periodic stocking of hatchery
fish. Chi nook escapenment to headwater tributaries such as Crooked Fork has
remai ned low in recent years (15-20% of full seeding potential).

16



The npst recent habitat survey of white Sand Creek was conducted by Forest
Service personnel in 1971. A synopsis of that survey is provided for the 13-nmle
reach of the Project Area:

Pool Quality Pool /R ffle Structure
25% of opti munt 25% 75%
(1:3)
Bank Cover Spawni ng Habi t at
75% of optimm 200 square yards below wilderness
boundary.

67,000 square yards wthin wlderness,
but outside Project Area.

* Mean val ues

It is possible that suboptinmal pool quality, pool/riffle structure, bank cover,
and diversity may be habitat features limting the production of anadronous fish
from Wite Sand Creek. Al t hough spawni ng habitat is |acking within the Project
Area, anple habitat suitable for salnobn and steel head spawning is located within
the Selway-Bitterroot W] derness.

As with Crooked Fork, adult escapenent of salnon and steelhead to Wite Sand has
been very low during the last 8 years. In 1983, the late summer density of age

|+ steel head equalled 13 percent of biological potential. Simlarly, the summer
density of juvenile chinook (0+) was only 3 percent Of biological potential over
the period from 1975-1980. In 1983, the density of juvenile chinook in the upper
transects was 1 percent of biological potential.

15



METHODS AND MATERI ALS

Lol o Creek

Di agnosi s of the ecological situation in Lol0 Creek indicated that four
interrelated habitat factors might be Iimting the system s inherent capability
to produce fish. These factors are operative within the spawning, summer and

wi nter rearing habitats and are described as: 1) sub-optimal pool/riffle
structure, 2) sub-optimal pool quality, 3) a lack of diversity, and 4) excessive
i nstream deposition of fine sedinments. Al of these factors are responsive to

t he habitat enhancenment techni que of instream placenent of structures. O the
four factors, changing the pool/riffle structure to the nore "classical", optinum
| evel of 50:50 was the primary effect we were trying to achieve. This alteration
woul d increase the number of sumer and winter rearing units which in turn would
i ncrease the snolt productive capability. Associated with this quantitative
objective was the effort to increase the quality of the system s pools - both

exi sting and man-made. Therefore, we selected several pool- formng structures
that woul d achi eve both objectives and had a proven "track record.” These
structures are: log weirs, "K'-dams, boulders, and organic debris (Reeves and
Roel of s, 1982).

In order to create sone diversity (increase the nunber of niches, "the edge
effect-), we used several types of |arge organic debris plus boul ders. For
debris, we utilized existing instream | ogs and cedar stunps plus directionally
felled streanside conifers. Boul ders were selected to create "pocket water"
pool s and were al so used in conbination with debris within reaches characterized
by a nono-typic habitat profile.

The pools and riffles of Lolo contain excessive anmounts of sedinment |ess than
6.4mMm  sieve Si ze. Thi s sedi nent reduces energent fry survival via entrapnment and
[ owers intragravel permeability and di ssol ved oxygen. It also reduces wnter
habitat survival by filling-in pools and interstitial cobble space. Log weirs
wi Il channel and direct flows so that the gravel "tail-outs" (spawning sites) of
the pools are purged of sedinment. Large organic debris was the prinmary
structural device used to reduce sedinent levels. By arranging the debris to
function as deflectors and by felling riparian trees at the proper angles, we
were able to alter the channel's hydraulics enough to entrain fine sedinents.

Boul der clusters, arranged in diamond and triangular configurations, also
cl eansed cobble and gravel substrates.

The design of the project was such that the structures and their effects would
conpliment each other. Moreover, these specific structures were selected because
of their capability to achieve manifold enhancenent effects. For exanple, |og
weirs created pool habitats both upstream and downstream fromthe site, purged
sedinment from the "tail-outs", and added diversity to the habitat structure.
Frequently, boulders and organic debris were placed at the same site in order to
assist with sedinent-cleansing and diversity. Wthin a single, 0.25 nile

reach-- log weirs, debris, boulders, stunps, deflectors, and felled riparian trees
m ght be used in conbination to enhance specific spawning and rearing habitats
unique to that reach.

16



Upper Lochsa

The situation for the Upper Lochsa tributaries predicated the use of only one
type of habitat structure-- large (=24 inch dianeter breast height (d.b.h.))
organi ¢ debris. Because of each systenls size and peak flow regine, it is not
posible (or practical) to hold instream structures such as "K'-dans. Preproj ect
field surveys indicated that natural deposits of organic debris were enhancing
the habitat and popul ations by creating diversity and hiding cover for energent
fry, scouring pools for the larger juveniles, enhancing pool quality by adding
cover, and by retaining gravels suitable for spawning. Because of past natural
fire and silvicultural histories, riparian stands were not providing sufficient
debris input to the ecosystens. Consequently, the habitat quantity and quality
that the debris created becanme linmting. Therefore, the project design involved
the selection of streanside conifers of the proper size (>24" d.b.h.), species
(western red cedar, Englemann spruce, and Douglas-fir were preferred), and

| ocation so that when directionally felled and secured with cable, they would
create the desired habitat effects plus withstand the stream s hydraulics.

Forest Service reaches of both streanms |acking debris, diversity, and spawning

habi tat were selected for enhancenent. Backwat er side channels, because of their
snaller size and lower flows, were identified as highly preferred enhancenent
sites. Felling of conifers adjacent to these channels was concentrat ed.

Pre-inpl ement ati on Phase

In mid-June and after high water, a field layout on Lolo Creek was conducted by
Project Biologists. At Powell, it was md-July before flows |essened
sufficiently to permt initial field activities. To assist with this activity, a
set of specific channel and habitat criteria was established to guide field

i dentification of reaches and sites suitable for specific types of habitat
structures (see Appendix A). The criteria were based upon a know edge of factors
limting the Project streans plus upon the principles of hydrol ogy, channel

mor phol ogy, and habitat enhancenent.

For both Project Areas, specific reaches were identified first and then

established on field naps. For exanple, a reach displaying the follow ng
characteristics was established as suitable for boul der clusters: 1) substrate
of small and large rubble, 2) areas |acking "pocket water", pools, and diversity,

3) nonspawni ng areas (crests of riffles), 4) "B' channel reaches of higher
gradient and velocity, and 5) habitat types of extensive shallow riffles and
runs. Simlarly, reaches for log weirs, deflectors, and anchored debris were

i dentified. Because of checkerboard, nixed ownership on Crooked Fork and Wite
Sand Creeks, it was necessary to identify and nmark ownership boundaries as part
of the field layout. Once enhancenent reaches were established sites for

i ndi vidual structures were narked within the reach. Figures 7-10 display this
process. Phot ogr aphs were taken of the reaches and sites to establish a "before
project" baseline. A representative exanple of the "before" conditions for both
Project Areas is presented in Figures 11-22. As part of the layout, access and
egress point6 for the heavy equiprent were marked. In addition, sources for
structural materials were identified and narked-i.e. boul ders, debris, weir
logs and riparian trees. At Lolo, we were fortunate in having anple sources
within the Project Area.

The conclusion of the preinplementation field | ayout involved orientation and
training of the Project crews. At Lolo and Powell, we had two, three-man crews
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Figure 7. Pre-inplementation phase of project. Marking riparian trees for
organic debris reaches. Western red cedar was a preferred
species (Lol0 Creek).

Figure 8. Lay-out phase: identifying and marking large “opportunity” debris
and logs for weir and debri s st ructures (LolO Creek).
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Fi gure 9. Lay-out phase: A project site marker identifying the stream
reach, type, and site of habitat enhancement (Lol0 Creek).

Fi gure 10.  ay-out phase: marking a large cedar stunp, and root wad for
an anchored debris site in Lolo Creek.
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Figure 11.  Typical baseline conditions in Crooked Fork Creek (Powell) in
the reach above the H ghway 12 bridge. Debris collections
are natural.

Figure 12. Baseline conditions in Wite Sand Creek (Powell) near Colt Creek
Cabin. Habitat characterized by deep runs, pocket water pools,
| arge substrate, and minimal organic debris.
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Figure 13. Baseline conditions in Lolo Creek. This is boulder cluster
reach #1 (upper segment) prior to enhancenent. Habitat doninated
by shallow runs and riffles.

Figure 14. Downst r eam aspect of boul der cluster reach #1.
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Figure 15. Boul der cluster reach #2 in Lol0 Creek prior to enhancenent.
Notice the lack of diversity. Habitat domi nated by shal |l ow
runse.

Figure 16. Anchored debris reach #1 in Lol0 Creek. Notice the |ack of
diversity and cover for spawners.
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Figure 19. Pre-project condition of AD-reach #3 (L0ol0 Creek).

Figure 20. Pre-project profile of AD-reach #4. Habitat typified by shallow
runs, |ow pool frequency and quality, lack of cover and diversity.
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Figure 21. Baseline profile of AD-reach #. - md-reach perspective. This
reach was later nodified with a diversity of structures.

Figure 22. Baseline profile of log weir reach #1 - a critical spawning
reach for spring chinook salnon in Lol0 Creek. Notice the

lack of hiding and holding habitat for spawners. The tracked
backhoe is being "wal ked" into position.
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with expertise in hydrology and fisheries biology. At Powell, two Forest Service
sawyers were contracted in addtion to the 3-33:: crew Cew |leaders were
experienced in field work involving habitat enhancenent. District biologists
provided additional direction, |eadership, and "hands-on" assistance.

| npl ement ati on Phase

On July 12, the Lolo project was inplenented as the crew procured |logs for weirs
and boul ders for the reaches. The crew felled trees from nearby stands and had
them skidded with an ldaho jammer to collection points. They were then hauled to
i ndividual sites via log truck (Figures 23-24). Boulders were excavated from
cuts and 'ills along the No. 103 road which parallels Lol0 Creek. Excavation was
acconplished with a #966 Case front-end | oader and a small #580-C Case backhoe.

M ni mum si ze on the boulders was 2 to 3 feet (0.8n) in dianmeter, boulders up to 5
feet (1.5m) in dianeter were acceptable. Boul ders were haul ed to preidentified
sites with a 5 yard (3) dunp truck.

Logs for weirs and "K'-dans were selected from a variety of conifers: Dougl as
fir, western red cedar, Englemann spruce, and western white pine. Log dianeters
ranged in size from15 to 30 inches and averaged 20 inches. Size was selected to
fit specific channel conditions such as width, depth, gradient, and proxinity to
spawning areas. For example, a shallow site (<0.5 foot) of |ow gradient (<1%
with spawning gravels within 100 feet would require a 15-inch log. This would
provi de adequate pool formation and prevent upstream fl ooding of critical
spawning areas. Wiere feasible, the largest diameter log was selected to prevent
di spl acenent during peak flows. Logs were cut to fit a mininum distance of 10
feet into each bank. Oten they were cut to fit 12-15 feet into the bank. Bank
trenches for weirs and danms were excavated by a Link Belt 84500 craw er backhoe
equi pped with a 36 inch, yard (3) bucket with "thunb" attachment (Figures 25-28).

The backhoe al so prepared a trench for the log in the streambottom by using a
side by side sweeping nmotion with the bucket. The sill log was then placed in
the trench by the Link Belt (Figure 29). Pressure was then applied to the top of
the log height above the stream to ensure even flow over the |og. Fol | owi ng
this, the ends were secured by the placenent of large (3 to 4 feet in dianeter)
boul ders on the up-and-downstream faces of the |og (Figures 27-28). Stream
cobble and sedinents were used to backfill the trenches. At this point, a center
notch or multiple notches were cut into the log, width of notch varied from?2
feet to 12 feet with an average of 5 feet. Depth of the notch varied from 2
inches to 6 inches with an average of 4 inches (Figures 30-32). Hogwire (2x2
inch mesh, 16 gauge), 6 feet in width with welded joints, was double-row stapled
to the upstream face. Only one width per log was used. At this tinme, the Link
Belt backfilled the upstreamface with material excavated inmredi ately downstream
from the weir (Figures 33-34). This provided an early start to pool formation.
Some weirs were "rocked-in" by the crew

"K'-dans were constructed in nuch the same manner as |og weirs. Because of their
conpl exity and expense of construction, only a few were constructed. They were
used to provide a conparison with single log weirs and at sites requiring extra
stre ngth and stability as afforded by the side-wings (lateral log supports). The
ma jor difference between the dans and weirs is the addition of side-wings and mud
sills. These structures can | end badly needed support and strength where bank
stability is lacking. Three different types of "K'-danms were constructed: those
with a single wing on the downstream side, those with dual wings on the upstream
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Figure 23. Inplenentation phase: felling riparian conifers in the upper
reaches of Lol0 Creek (AD - #l).

Figure 24. Inplenentation (Lolo): loading and hauling of sill logs for
weir structures. Nearby sources were readily available and
hel ped to reduce |ogistical costs.
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Figure 25. Inplementation (Lolo): "K'-damconstruction. Setting the wing
structures in place with the 36" bucket equipped wth tongs.
Notice the wing trenches and length (15 feet) of |og.

Figure 26. Project work (Lolo): Constructing the wing unit of a "K'-dam
Notice the anount of excavation necessary for this supporting
structure. "K'-dams required 2-3 days for construction.
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Fi gure 27. Project work (Lolo): Link-belt (LS-84500) tracked backhoe
constructing a log weir structure. Large boulders were placed
on the up-and-downstream faces of the sill log at its juncture
with the channel bank.

Fi gure 28. Project work (Lolo): log weir construction. Stabilizing the
ends of the sill |og.
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Figure 29. Project work (Lolo): log weir construction; securing and
placing the sill |og.

Figure 30. Project work (Lolo): conpleted, double-notch log weir near the
critical salnmon spawning reach. Notice the cleansing, sorting
action at the "tail-o.ut" of the pool.
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Figure 31. Project work (Lolo): conpleted, wide-notch log weir in upper
Lolo. Notice the large, stabilizing boulders at the end of
the sill log. Bank disturbance associated with single weir
construction is mniml when conpared to that of "K'-dans.

Figure 32. Project work (Lolo): "K'-dam construction show ng nedi um si ze
notch, conpleted wing assenbly, and sill log trench.
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Figure 33. Project work (Lolo): backfilling upstream face of "K'-dam

Figure 34. Project work (Lolo): backfilling process with tracked backhoe.
"K'-dam is located 0.5 mle upstream of section 6 bridge.
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side, and those with the classical four wing structure (Figures 35-38). Single
wing structures were constructed where one of the two banks was shal | ow
(gradually sloping). Wng trenches were excavated after placenment of the main
sill log and extended into the banks 12 to 15 feet. After cutting the logs to
proper length and | owering themclose to the sill log (with tongs), a correct
angle was sawed to fit the main log, and then the wing log was set in place.
Each wing consisted of two [ogs of 15-20 inch dianeter. The |ogs were pinned
together with [/2 inch (dianmeter) rebar, 24 inches long and with one end
sharpened. A 1/2 inch (dianmeter) brace and bit was used to drill starter holes.
A five-pound maul was used to drive the drift pins. Four nmud sills were used on
each dam they were nade from four-inch diameter cedar poles. The sills were
evenly spaced across the channel on the upstream face and secured with staples.
The sills were a mninmumof eight feet lTong. A nmininum of 16 boul ders was used
to secure the four-wing dam  Stream cobble, gravel, and sedinents from the
downstream side were used to fill in the remainder of the cribs and the upstream
side of the dam (Figures 35-38).

Most of the deflectors we placed were categorized as "opportunity" logs (or
debris), that is, they were down logs near the stream channel that were skidded
close to the enhancenent site by the Link Belt and then utilizing the bucket's
"thunb" attachment, placed into position (Figures 39-40). Deflectors were
positioned with no nore than I/3 of the log in the channel and at angl es rangi ng
from 10 degrees to 45 degrees in order to provide stability. As a precaution
agai nst displacenent, all deflectors were secured to standing green trees with
5/16 inch cable and cl anps.

Once secured, the threads on the cable clanps were destroyed to prevent

vandal i sm To prevent slippage of the cable, a 360 degree notch (2 inch wide x 2
inch deep) was cut into the log and the cable secured there. A variation of the
"opportunity" deflector was the lateral log deflector. Trenches were excavated
15-20 feet into the bank at an angle of 30 degrees, two logs cut to length and

pl aced upon each other in the trench. The logs were pinned together and
protruded into the stream approximately 15-20 feet. Logs were secured with

boul ders as previously described.

Organic debris consisted of felled riparian conifers and cedar root wads (stunps
with root networks). Trees were selected to be directionally felled at noderate
angles 10 degrees to 25 degrees, and with at least |/3 to |/2 of their length on
the bank. These considerations provi de protection against displacenment during
peak flows. Additionally, the trees and stunps were notched and cabled in the
manner described previously. Branches not in the water were trinmed for

aest heti cs. Al though we selected a variety of species, cedar was the preferred
conifer. Size varied from20 to 30 inches d.b.h. At some sites, secured trees
were cabled together to function as acluster. In sone reaches, anchored debris
was arranged in an alternating sequence frombank to opposite bank (Figures
41-44) .

Because of the extensive salvage |ogging of cedar products along Lolo, many |arge
(up to 120 inches diam) stunp-root wads were available for use. These root
wads functioned as deflectors and overhead cover devices. In addition, the
“finger-like" projections of their root systens provided extensive cover for
juvenile fish. Root wads were placed into position with the backhoe and cabl ed
to green trees on the bank (Figures 45-46).
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Figure 35. Project work (Lolo): "Fish Crew' stapling "hog" wire to sill
log and nud sills of "K'-dans.

Figure 36. Project work (Lolo): crew nenmber pinning wing assenbly to
base | og of "K'-dam
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Figure 37. LolO project: conpleted side wing (single) on nodified
"K"-dam Single side supports were used in areas where
stabl e channel banks were |acking.

Figure 38. Lol0 project: conpleted wing assenbly on "full-blown" "K'-dam
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Figure 39. Lolo project: securing and placing large "opportunity" debris
with root mass at the head of an existing pool. This site is
in log weir reach #l.

Figure 40. Lolo project: placement of the structure at the designated
site. This structure will provide cover and function as a
scouring device.
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Figure 41. Lolo project: anchored debris reach #2; felled riparian conifers
were used in conjunction with natural and nan-pl aced boul der
clusters to enhance diversity.

Figure 42. Lolo project: AD-reach #2; close-up of anchored debris;
conifers were directionally felled at slight to noderate
angles to prevent displacenent.
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Figure 43. Lolo project: cable technique used on anchored debris. Cable
is S/16" diameter, rust-resistant. A riparian conifer lying
in the channel is secured to its stunp.

Figure 44. Lolo project: cable technique on felled riparian conifer.
Threads on cable clanps were destroyed to prevent vandalism
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Figure 45. Lol o project: an exanple of a cedar stump and root wad that
was rolled into the channel to provide cover and function as
a deflector.

Figure 46. Lolo project: a cedar stunp/root wad used with a boulder cluster
in BC-reach #1. "Qpportunity" debris was prevalent in Lol0
Cr eek.
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Bank cover devices were constructed nuch in the sane nanner as described. Base
"opportunity" logs were selected so that they extended 5-15 feet into the channel

and LO15 feet into the bank. The main logs were 8-10 inches in dianeter. Cedar
poles of 4-inch dianeter were then nailed side by side fromthe bank twothe tip
of the protruding main logs (Figure 47). Usual ly these structures were

constructed on the inside curve of meanders to provide a maxi mum cover effect.

Treatnent of the boul der reaches was relatively sinple with the Link Belt #4500.
The 36 inch yard (3) bucket with "thunb" allowed for precise placenent of the

boul ders. The boul ders were placed singly if large (>3 foot dianmeter) or in
clusters. The clusters were arranged in either a triangular or dianond
configuration with placenent shading towards m d-channel. In order to achieve a

"natural" appearance, the interval between boulders or clusters was varied to
achieve "irregular" spacing. Oten boulders were used in association wth
organic debris and log weirs to magnify the effect of diversity at a particul ar
site. Entire reaches ranging in distance from250 to 1,000 feet were treated
with boul ders.

Post - Const ructi on Phase

Construction activities on the Lol0 Project were terminated in early QCctober.

For the remainder of the nonth, the crew worked on the restoration of disturbed
sites created by project activities. These sites included access, egress, and
travel routes for the backhoe--areas of soil disturbance with the riparian
zone--and disturbed stream banks associated with the structures requiring
excavation. Routes were water-barred and seeded with a variety of grasses. All
areas of substantial soil disturbance were seeded to grasses to prevent erosion.

UPPER LOCHSA ( POVELL)

I mpl erentati on  Phase

The Powell phase of the project was inplemented during the first week of August.
Crews and equi pnment were transported to preidentified reaches on the Crooked Fork
by vehicle and on Wite Sand by pack string. The nost difficult (access) and
visible (adjacent to H ghway 12) reaches were left to last. At first, sawers
and “fish crew' nenbers teaned up to fell and secure the trees. During the
|atter stages, sawyers worked together well ahead of the crew that was slowed
down by the anchoring process.

Conifers, predom nantly cedar, ranging in size from 16 inches to 40 inches d.b.h.
with an average of 24 inches d.b.h. were directionally felled into the channel
at angles of 10 degrees to 45 degrees. The trees were felled so that 1/3 to I/2
of their length was maintained on the bank. Primarily because of the
requirenents of directional felling (lean and difficulty of placenment) and
safety, many (up to 50 percent) of the preselected trees within a reach were
rejected in favor of others that would better neet the objectives and

requi renents. At sone sites, several trees were felled in close proxinity to

each other to provide a cluster effect. Trees were spaced at intervals ranging
from 50 feet to 300 feet with an average of 150 feet. At side channel

(secondary) sites, the interval was naintalned at 50-100 feet in order to achieve
the maxi num effect . Upon conpletion of felling operations, the trees were

trimred back and debranched in sone cases to reduce the potential displacenent
stress created by stream velocities and severe ice conditions. The crew then
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Figure 47.

Fi gure 48.

Lol0 project: bank cover device used in association with an
i n-channel cedar stunp. Large fish were observed utilizing
these structures for overhead cover.

Powel | (Upper Lochsa) project: natural organic debris in
Crooked Fork Creek. This debris has scoured a pool and is
provi di ng cover. Qur project at Powell was designed to

emulate this habitat feature. Notice that the angle to the
streamis slight and nuch of the log is on the bank.
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notched t he trees and some of their stunps, cabled (1/4 inch) and cl anped the
trees The cable was often double to the stunps and other green trees nearby.
wrapped to provide extra strength. Part of the process is displayed in Figures
48-50. Af ter each structure was secured, the crew then identified and described
the structure and site on a nap and nonitoring form (Appendi x B). Sever al
measurenents of the structure and site were made and recorded on the

form-e.g. stream gradient, d.b.h. of tree, angles with reference to the channel
and bank, and percent of structure on the bank and in the channel.

Steep banks, inadequate tree size on location, and unsuitable stream substrate
prevented the treatnent of sone areas within a reach. On the other hand,
"opportunity" debris--defined as natural, in-channel organic material that was
enhanci ng the habitat --was secured with cable to nearby anchor points. The
construction phase of the project was conpleted in Cctober.

Post construction activities included additional trimrng, identification of
"opportunity" debris, description, nmapping, and nonitoring of enhancenent sites.
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Figure 49. Powell project: cable technique associated with debris
cluster. Cable is double-wapped to provide extra-strength.

Figure 50. Powell project: cable technique associated with a single,
| arge conifer. The slack in the cable length is to allow
the log to pivot during high flows w thout over-stressing

the cabl e.
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RESULTS AND DI SCUSS| ON OF RESULTS

Lol o_Creek

A total reach distance of 8.5 nmles (extensive perspective, "area of influence")
was enhanced with the construction and placement of 145 habitat structures. In
addition, tw organic debris jans were removed during site preparation. The
actual stream distance treated with structures (intensive perspective, nontreated
reaches excluded) equalled 4.0 miles. The average nunber of structures per wunit
di stance are: 17/mle (or 1 structure/95m of overall reach distance and 36/mle
(or 1 structure/45n) of actual distance treated. A map displaying the types,
distribution, and concentration of structures is presented in Appendix C

Si xty-nine percent of the total project activity (100 structures) was
concentrated in the reach above Wite Creek (5.5 miles), whereas 31 percent of
the total structures (45) was placed in a 3-nile reach bel ow Wite Creek
(Appendix O). Stream reaches exhibiting quality habitat were excluded from
treat nent. A categorization of total project activity, the nunber of structures
per category, and the probable enhancement effects are presented in Table 1.
Perusal of Table 1 indicates structures that created pools and enhanced pool

qual ity were enphasized (87 percent). Significant secondary effects were

sedi ment reduction and cover enhancenent.

Five reaches of Lolo Creek were enhanced with boul der clusters with an average of
10 clusters per reach (range equal s 4-16), distance per enhanced reach ranged
from 200 feet to 1,320 feet (61-402n). Six reaches of the system were treated
with log weirs (sills) with an average of three weirs per reach (range equals 2 -
5), distance per enhanced reach varied from 150 feet to 1,320 feet (46 - 402m.
Three stream segnents were inproved with |arge organic debris (riparian trees)
with an average of six units per reach, the length of enhanced reach varied from
200 feet to 1,000 feet (61 - 305m). Five stream reaches were manipulated with
"opportunity" (existing) organic debris (deflectors and root wads) wth an
average of six units per reach. Reaches of organic debris ranged from 100 feet
to 600 feet (31 - 183m. Figures 51 to 60 illustrate the various reaches,
structures, and sone of the effects of enhancenent.

The contractual agreement between BPA and the Forest Service called for a mininum
of 96 structures. W exceeded this goal by 51 percent (49 structures). This was
made possible primarily because the enhancenent materials such as boul ders, root
wads, organic debris, and suitable logs for weirs were readily available wthin

and near the Project Area. It was not necessary to expend funds on costly
| ogistical activities involving the |ocation of sources and transportation of
materi al s. Additional factors that enhanced cost effectiveness were: 1) the use

of the 84500 tracked backhoe that was able to take advantage of existing on-site
materials by easily handling large boulders, debris, and logs with its 36 inch
bucket, and 2) an experienced, well-notivated equipnent operator and "fish" crew
Tabl e 2 displays the unit costs per structure-type. These figures do not include
the costs associated with the procurement and transportation of materials. If
the materials are located near the Project Area as in the case of Lolo Creek, the
unit costs would be increased by 5 percent.

66



Figure 51. Lol0 project: post-inplenentation - boulder clusters reach
#| upon completion. Tribidity is the result of upstream
project work.

Figure 52. Lolo project: post-inplenentation - B.C. reach #2.
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Figure 53. LolO project: aerial view of B.C. reach #2.

Figure 54. Lolo project: aerial view of B.C. reach #3. Interval
between clusters is varied to enhance a natural appearance.
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Figure 55. Lol0 project aerial view of upper log weir reach near
section 10. Arrows indicate location of weirs. Notice
the downstream scouring and cleansing of spawning gravels.

Figure 56. Lol0O project: aerial view of lower log weir reach near the
section 6 bridge. Sorting and cleansing of gravels are
evident bel ow each weir.
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Figure 57. Lol0O project: post-inplenentation snorkel nonitoring of
weir structures (reach #1); juvenile salnon and steel head
were observed utilizing the downstream pool .

Figure 58. Lol0O project: snorkel nonitoring of |og weir reach #
in Septenber.
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Figure 59. Lol0 project: fish population nonitoring of project
structures.

Figure 60. Lolo project: adult spring chinook salmn over its redd
near B.C. reach 83 (Septenber). Several pairs of chinook
were observed spawning in and near our project reaches.
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Observati ons

"K'-dams are, by far, the nost costly structure enployed in terns of dollars and
i npacts. Because of the complexity involved with constructing and attaching the
wings to the main sill log, it usually took two days to conplete one dam In
addition, substantially nore sedi ment was generated during the extensive trench
excavati on. Unless a site demands nuch greater strength and stability, single
log weirs as installed by a large backhoe wll acconplish the same objective with
much less cost and effort. Only a mninmm nunber of "K'-dams was constructed to
provide a basis for conparison against log weirs and to provide extra-stability
at some sites.

Boul der clusters and anchored debris (cedar root wads) were very cost effective
and may prove to be the nobst efficacious structures with respect to producing the
mani fold effects of creating pools, providing cover, and reducing sedinent. Wth
materials on-site and suitable equipnent, it would be possible to conplete four
reaches (mean length equals 300 feet) of boulder clusters in one day. An
additional attractive feature to enhancenent with boulders is their nore natural
appearance than log check dams. Felling and anchoring riparian trees can be
cost-conpetitive with boulders and nay achi eve the sanme enhancenent effects,
however, their in-chanel longevity will be much |ess. Bank cover devices were
relatively expensive to construct prinmarily because of the tine involved with

nai I i ng-down the overhead canopy. The same enhancenent effects can be achieved
with large root wads and other organic debris.

In August and Septenber, adult chinook salnon were observed within the Project
Area during their upstream spawning migration. Several were observed resting in
the deep pools created by the "K'-danms and log weirs. G hers were seen easily
jumping over the weirs. The root wads were effectively used by the salnon for
hiding cover. Some of the chinook did spawn in the "tail-outs" of pools created
by the Project. Qhers spawned near our enhancement reaches during construction
activities (Figure 60). As part of our annual, population nonitoring program in
Lolo, several of the "K'-dans and |og weir pools were sanpled in early Septenber
by snorkel diving (Figures 57-59). Juvenile salnon and steel head were observed
in every pool. Sanpling of five "enhanced" pools revealed juvenile fish
densities of: steelhead O+ = 14/100n2, |+ and 2+ = 3.7/100n2, and chinook sal nmon
0+ = 5/100n2, whereas, sanpling of three "nonenhanced" (control) pools displayed:
steel head 0+ = 12/100n2, |+ and 2+ equals 9.4/100n2, and chi nook sal mon 0+ =
OTOOn2.  The conbined (all age classes) anadromous fish densities for the two
areas are virtually the same: 23 fish/1 0O for "enhanced" and 22 fish/I00n2 for
the control. At this point, however, it is much too early for conparisons
between treated and nontreated stream reaches.

The enhancenent of habitat in Lol0 Creek did generate some controversy because of
the use of heavy equipnent within the stream channel and the sedi ment produced
during excavation. Several |ocal newspaper articles were witten to handle the
public's concern and inform them of the Project activities. The level of
criticism significantly dimnished after the articles were printed. The long
term enhancenent of habitat will fully mitigate the short terminpacts the system
experienced during inplenmentation.
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TABLE 1. Types of habitat structures, nunber per type, and probable
enhancenent effects of structures placed in Lolo Creek, Idaho.

K- Dans 9 Pool Formati on
Sedi ment Reduction

Log Weirs (Sills) 29 Pool Fornation

Sedi nent Reduction
Lateral Deflectors 16 Pool Formation
(repositioning and Sedi nent Reduction
anchoring existing Cover Enhancenent

organi ¢ debris)

Large Organic Debris 19 Pool Formation
(felled and anchored Sedi ment Reduction
streansi de trees) Cover Enhancenent
Cedar Root Wads 15 Cover Enhancenent
Pool Formation
Boul der dusters 53 "Pocket -water" Pool Formation
(boul ders) (133) Cover Enhancenent
Sedi ment Reduction
Bank Cover Devices 3 Cover Enhancenent
Pool Construction 1 Pool Fornation

(below natural deflector)

TOTAL STRUCTURES = 145
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TABLE 2. Project costs per unit-structure type for habitat enhancenent
Lolo Creek, Idaho.

STRUCTURE TYPE UNIT COST(S)*

"K'-Dam (conpl ete) $1, 400

"K'-Dam (nodified) $ 700

(reduced wing structure)

Log Weir s 350

(backfill with equipnent)

Boul der Cl uster $ 55

(ave. 2.5 boulders per cluster) ($22 per boul der)
Bank Cover Devices $ 400

Anchored Organic Debris $ 28

(existing in or near channel)

Felling and Anchoring $ 55

Riparian Trees

Average Project Cost = TOTAL BUDGET = $27,000

For all structure _types Total structures 145 = $186/structure

* Add 5 percent to costs for procurenent of nmaterials.
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RESULTS AND DI SCUSSI ON OF RESULTS

Upper Lochsa (Powell)

A total streamdistance of 9.1 niles was enhanced on Project streans (extensive
perspective): seven reaches and a total of 5.65 mles on Crooked Fork; five
reaches and 3.45 niles on Wite Sand. Approxinmtely 40 percent of the stream s
I ength proved to be unsuitable for treatnment because of steep banks, stream
gradient, high energy sites, and unsuitable riparian trees. Therefore, from an
intensive perspective, a total distance of 5.5 niles was enhanced. The Project
crew felled a total of 200 conifers with 122 going down in Crooked Fork and 78 in
Wiite Sand.

In addition to felling riparian trees, "opportunity" debris (QD's) that was
enhancing the habitat was cabled to nearby anchor points. A total of 63

O.D. units (24 percent of total project structures) was secured for both streams.
The Project enhanced a total of 194 sites with 118 in Crooked Fork and 78 in
Wite Sand. Tables 3 and 4 display pertinent project statistics.

In Crooked Fork, the average number of enhancenment structures per mile of reach
equalled 30 (22 felled conifers). On the basis of actual reach treated, the
average is 50 structures per nmile (36 conifers/nmle). The former equates to an
interval of 176 feet (54 n) per structure and the latter to an interval of 106
feet (32 n) per structure.

However, the distribution of structures did not follow a set, equal interval of
spaci ng. The nunber of structures per reach al so di splayed consi derabl e
variation (range = 5 - 78 in Crooked Fork). Exanpl es of general and specific
patterns of distribution are displayed in Figure 4 and appendi x D.

In Wite Sand Creek, the mean nunber of structures per mile of reach equalled 27
(23 conifers), whereas, on the basis of actual treatnment, it equates to 45 units
per nmle (38 conifers). These figures convert to 196 feet (60 m per structure
and 117 feet (36 n)/structure.

OQpportunity debris varied from 16 percent in White Sand to 28 percent of total
structures in O ooked Fork.

Wthin the Project reaches, ten (9 in Cooked Fork) secondary channels were
evaluated for treatment. Eight (7 in Cooked Fork) were suitable for treatnent.
Four of these channels were the focal points of concentrated enhancenent effort -
that is, the nean interval between structures was reduced to 50-100 feet where
possible; thereby, increasing the nunber of structures per lineal stream

di stance. The nunber of structures per channel ranged from3-14 with an average
of eight. These secondary channels varied in length from 475 to 4200 feet wth
an average of 1900 feet.

Figures 61 to 68 illustrate the Project activities, enhancenent sites, and
results.

The work statement for the Powell segment of the Project called for enhancenent
of two, ten-mile reaches at a frequency per interval of 20 trees per nile.



Primarily because of the checkerboard, mixed ownership pattern in both drainages
(50 percent Federal in Oooked Fork and 17 percent in Wi te Sand), only 13 mles

w e r e actuallyavai | abl e for enhancenent. Al t hough contacted frequently and their
parti cipation soli cited, the Plum Creek Tinber Conmpany declined to participate in
the project. Ther efore, because of this and the in situ factors nentioned
previcously, i t mets possible to achieve the overall ob jective of 400 trees.

Of those reaches eval uated and enhanced, we did exceed the unit frequency per
interval by two trees (22 trees/mle). Wen QOD s are considered, we exceeded
the frequency objective by 9 structures/mle. In relation to the overall
objective, we achieved a level of 66 percent (2631400).

The unit cost per felled riparian coni fer for the project equalled S120/tree and
pPer anchored organic debris (O.D.'s included) it was $91/structure. Enhancenent
with organic debrs at Powell was nmore costly (54% than at Lol o because of the

larger trees and the difficulties with logistics (access in roadless areas).
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Table 3.

A Conpil ation of Project

Statistics for

White Sand Creek,

| daho

Reach

Doni nant

Species Felled

Enhanced D s
Sites

Tot al
Structures

2-CR

* 40% of

Di st ance* Tr ees
(miles) Fel |l ed
0.40 12

0. 30

0.75 21
0.50 11
1.50 29
- A-- -
3.45 78

40%

Lar ch-55%

___e____e_

Cedar - 36%

31

reach di stance was unsuitable for treatnent.
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Tabl e 4.

Reach

2- DR

A Conpil ation of Project Statistics for Crooked Fork Creek, |daho

Di st ance*
(mles)

0.40

1.00

0.75

0.80

5-Hwy 12B 0. 70

6-Hw 12A 1.00

1.00

Trees
Fel | ed

Doni nant

Species Felled

Cedar-57%

Enhanced
Sites

D s Tot al
Structures

0 7
D
L
D
s
. s
s
o

*40% of

83

reach di stance was unsuitable for treatnment.



Figure 61. Powel |  project: i mpl ementati on phase; debris cluster in

Cooked Fork (Devoto reach); notice the slight angle to the
channel bank; linmbs on the upstreamface were trimed to
mnimze the effects of icing.

Figure 62. Powel |  project: impl enentation - large riparian conifer
in the corner reach of Wite Sand O eek.
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Figure 63. Powell project: a tri-conifer cluster in the Cabin Creek
reach of White Sand Creek; multiple units (clusters) were
used to optim ze the enhancenent effect and provide extra
stability.

Figure 64. Powell project: debris cluster in Crooked Fork (above
H ghway 12 bridge); these trees were directionally felled
so that they were buttressed by the boul ders.
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Figure 65. Powell project : aerial view of anchored debris in the
Twin Bridges reach of Crooked Fork.

Figure 66. Powell project: debris structure at site #25 in Crooked
Fork; trees were often topped to mnimze drag at higher
flows.
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Figure 67. Aerial view of the project structures in the Beaver Creek
reach of Wite Sand Creek.

Figure 68. Another aerial view of the Beaver Creek reach of Wite
Sand.
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SLIMVARY AND CONCLUSI ONS

1. In FY 1983, Phase | of the Lol0 Creek and Upper Lochsa Habitat Enhancenent
Project was initiated and conpl et ed.

A. The project (#83-522) was funded at $55,927 doll ars.

B. One hundred percent of the budget was expended in executing project
activities.

2. Atotal of 145 habitat structures were placed in Lolo Creek and 263 in the
project streanms of the Upper Lochsa.

A Ei ghty-seven percent of the structures inLolo dealt with inmprovenment of
pool frequency and quality.

B. Two hundred riparian conifers were felled and anchored in the Upper
Lochsa streans (122 in Crooked Fork and 78 in White Sand).

3. Atotal stream distance of 8.5 miles in Lolo Creek was enhanced by altering
the pool-riffle ratio from 30:70 to the nore "Classical" 40:60 to 50:50. The
degree of enhancenent equates to 35 acres of sunmer/wi nter rearing habitats and
6.5 acres of spawning habitat.

The overall enhancement objectives are to: i nprove 40 to 60 acres of
sumer/winter rearing habitats, and 10 to 14 acres of spawning habitat. Duri ng
Phase I, we have acconplished 88 percent of the |ow range figure for reari.nng.

habi tat and 65 percent of the low figure for spawning habitat.

4. During Phase Il in Lolo (FY 84), we can enhance the remaining 3.5 miles of
stream reach, 5-25 acres of rearing habitat, and 3.5-7.5 acres of spawning
habi t at .

5. In our opinion, we have increased the diversity, utilization, and productive
capability of Lolo's fish habitat with this project.

A. Whether or not it achieves the estimated increases in salnmon and
st eel head snolt production (10,000 chi nook and 4,000 steelhead) is a matter for
evaluation by the Idaho Departnent of Fish and Gane.

6. We feel that the Lolo phase of the project has been successful. An
interagency (State, BPA, and Forest Service) review of the project conducted in
Cct ober concurred with this opinion.

7. The overall average cost per habitat structure in Lol0 was $186/structure.

8. In September, juvenile salmon and steel head were observed via snorkel diving
utilizing the habitat created by the project.

9. On the Upper Lochsa, a total streamlength of 9.1 miles was enhanced on

Crooked Fork (5.65 miles) and Wite Sand (3.45 niles). Diversity and the anount
of hiding cover (rearing habitat) was increase:! over 58 acres of Crooked Fork and
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36 acres of Wiite Sand by the felling and anchoring of riparian conifers and
organic debris. In relation to the objective of 60-75 acres, we have exceeded it
by 25 percent.

A Wth respect to increasing the amount (20% of spawning habitat and
improving the pool/riffle ratio towards a bal ance of 50:50, a test of tine and
evaluation will be required. If the structures hold over time (7-10 year-), then
they will sort and collect spawning gravel and scour pools. | daho Department of
Fish and Gane will eval uate whether or not the habitat and popul ati on objectives
for the Upper Lochsa streans are attai ned.

B.  Although the scope of the project was limted by m xed ownership and in
situ channel variables, we feel that it was successful because we did inmprove the
qual ity of habitat extensively over 92 acres and intensively over 56 acres of
sunmer/winter rearing habitats.

100 A total of 263 debris structures (200 felled riparian trees) was placed into
project streans: 170 in Crooked Fork and 93 in Wite Sand.

A. Seven stream reaches and 118 sites were enhanced in Crooked Fork.
B. Five stream reaches and 76 sites were inproved in Wite Sand.

C. The project attained a 66 percent |evel of acconplishnment with respect
to the overall goal of 400 habitat structures.

11. Stream reaches under private ownership constitute an opportunity for future
enhancenent; 5-8 nmiles are available and suitable for inprovenent with organic
debris.

A It is recommended that the Idaho Fish and Gane Departnent negotiate with
the Plum Oeek Tinber Conpany for approval or an easenent.

12, Unit costs per structure were:
$120/riparian tree; $9l/organic debris (both types).

A. Enhancenent with organic debris at Powell was 54 percent nore costly
than at Lolo because of conplexities associated with access and |ogistics.

B. Phase |1 enhancement (FY 84) will involve the renoval of mgration

barriers on Upper Crooked Fork and mai ntenance of the debris structures in Wite
Sand and O ooked Fork Oreeks.
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APPENDI X A

BPA - LOLO CREEK PRQJECT 1983

BPA - POAELL PRQJECTS 1983

Criteria for Selecting Boul der Cluster Reaches:
!, substrate rel atively large - large and small rubble.

2.  Areas lacking pocket water, pools, cover, and diversity.

3. Nonspawning areas (crests of riffles).

4, B-Channel reaches (higher velocity areas).

5. Habitat types exhibiting extensive shallow riffles and runs.

Criteria for Selecting Reaches Suitable for Lateral Log Deflectors:

1. Stable banks.

2. C-Channel reaches (lower velocity areas).

3. Areas lacking cover, diversity, and pools.

}. Near spawning areas - but not on crests of spawning riffles.
5. Near thalweg - away from inside back of neanders.

6. Near (head-end areas) of heavily sedinmented reaches.

7. Select areas where |large cedar stunps are available - substitute for
wedge deflectors.

Criteria for Selecting Reaches and Sites Suitable for Log Sills and K- Damns:

1. Stable banks (both sides). No road riprap banks.

2. In areas l|acking pools, pool quality, cover, and diversity.

3. Away from fair-to-good spawning areas; away fromriffle crests.
4. C-Channel reaches; away from gradient changes.

5. Near the head-end of reaches that are heavily sedinented.

6. Relatively straight reaches - avoid tight neanders.

7. Near areas where onsite materials are available - i.e., existing
i nchannel debris and riparian conifers (20-26" dbh).
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Criteria for Selecting Reaches and Sites Suitable for Anchored Organic Debris:

1. Areas | acking cover, pools, pool quality, and diversity.

2. Avoid riffle crests.

3. Near spawning areas.

4. B and C channel reaches.

5. Near the head-end of reaches that are heavily sedimented and enbedded
6. Avoid higher velocity areas - gradient changes.

7. Near sites where onsite materials exist - i.e., existing inchanne
debris and available riparian conifers (20-26" dbh).

8. Avoid taking (cutting) bank stability trees.

9. Fell trees so that the angle between the channel edge and the debris
does not exceed 20 degrees.

10. Do not fell trees from high channel banks or terraces or steep side
sl opes.

11. Select and fell trees so that at least 30 percent of the butt length is
on the bank.

12. Do not select snags for debris sources.

13. Favor spruce, larch, Douglas fir, and cedar over grand fir, white pine
and cottonwood.

14, In large systems such as Wite Sand and Crooked Fork Creeks, use 2-3
trees for your debris unit structure

15.  Favor backwater channels (snaller) for debris sites in large systens.

16. In systems with |esser opportunity, shorten the interval between debris
units to 50'-100 -150".

17. Select sites on the inside curves of meanders - areas of |esser velocity
and depth. Avoid the thalwey and areas of higher velocity.

18. |If possible, cable to the stunp and I[-additional live tree.

19. Take advantage of "opportunity" debris - cable to live trees.
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APPENDI X B

Stream  Wite Sand (section 34) Site #7
O D. or Live Tree Type: 1 spruce, 1 cedar, 1 larch OD
# of Structures: 3 dbh: cedar - 12", spruce - 28", larch, O D - 26"

Locati on: Right bank, 50 yards up from site #6

Type of Reach: A) Inside neander, outside neander, straight
B) Shal l ow, average, deep

Stream Substrate: Large rubble
Rel ative Stream Energy: Hi gh, medium | ow
Stream Gradient: 1%

Gradient: A) Perpendicular, bank to stunp 15%
B) of structure(s) 6%

Angl e: 30 degrees
Percentage of structure for spruce on bank: 60- over water 40.
How cabl ed: Larch O D. - cabled to cedar tree on bank.
Spruce - not cabled (keyed in very well).
Cedar - cabled to spruce.
Exposur e: #7a, 7b, 7c, 7d, Te.
Comment s: 12" cedar pushed over during the felling of the spruce it

is at a 90 degree angle. The spruce is keyed in between
four alternative trees.
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APPENDI X E

Summary of Expenditures*

Sal ari es $23, 631. 75
Travel 480. 46
Nonexpendabl e Equi prent and Materi al 0
Expendabl e Equi pnent & Material Overhead 0

Operations and Mi ntenance

(includes mleage for vehicles) $22, 405. 96
Tot al $46, 518. 17
__mm____

* Total expenditures as of quarter ending Septenmber 30, 1986. Projected estimte
of expenditures at close-out equals 100 percent of allocated budget of $55,927.
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EXECUTI VE SUMVARY

Juvenil e rainbowsteel head trout were found at varying densities
on all stream systens surveyed within the |ower C earwater R ver
Basin with the exception of Cottonwood Creek (SF tributary ).
Juvenil e chinook salnon were found at the nouths of a few Creeks,

but production was identified only in Lolo Creek.

All systems Within the |ower basin showed signs of watershed
degredation. The prinary cause of the stream degredation
was variation of annual stream flow. H gh peaks in flow

have scoured stream channels, which has resulted in a l|lack of
i nstream cover and riparian vegetation, a situation not conducive

to sal nonid production.

Two streans were identified to have the most enhancenent
potenti al . Based on waterflow, general watershed degredation
(sedimentation) and nunber of anadronous fish species present.
Lol o Creek, and Big Canyon Creek were identified in order of pri-
ority. Cear Ceek, Oofino Creek, and Potlatch River also among
the | argest streams in the |lower C earwater River Basin need addi -

tional baseline data to recommend enhancenment activities.



| NTRODUCTI ON

H storically, tributaries of the |ower Cearwater River supported
runs of anadronous sal nonids. These fish were utilized by the
Nez Perce Tribe for subsistance, trade and religious Cerenonies.
Fishing was as inportant to their annual subsistance as hunti ng
and root gathering (Mrrison-Miierle 1979). Both the procurenent
and consunption of both salnmon and steel head trout conprised an

intergal conponent of the tribes cultural and religious beliefs.

Presently, anadronous salnonid stocks returning to |ldaho are
greatly reduced from historical | evel s. Since 55% of all
st eel head, 39% of all spring chinook and 45% of summer chinook
produced in the Co-unbia Basin originated in Idaho (Mallet 1974),
this reduction inpacts the entire basin fishery. Since most
anadronmous salnmonid habitat in Ildaho lies within the ceded |ands
of the Nez Perce Tribe, the tribe is deeply interested in the

status and managenent of these anadronobus streans.

There are very little data depicting the nmagnitude of t he
anadronous salmonid resource within the [ower d earwater Basin.
The majority of these streams flow entirely or in part on the Nez
Perce Reservation. The Tribe therefore, undertook a survey of
these streams with support by the Bonneville Power Adnministration

(sPA) to generate a data base for future enhancenent and

managenent deci si ons.



STUDY SITE

The Nez Perce Indian Reservation, | ocated in north central

ldaho, is about 3237 knR in area, and includes a substantial

portion of the |lower Cearwater R ver drainage, (the mainstem
Clearwater R ver and portions of the North Fork, M ddle Fork and
South Fork). This report concludes the second summer of an
i nventory which included nost streanms which flow entirely or in
part wthin the reservation, i.e.,the entire lower C earwater
River Basin (Figure 1 ). Elevations in the |ower Cearwater Basin
range from 280 mto 1,844 m Reflecting these elevations, general

habitats include sem-arid canyons, agricultural prairie and
coni f erous forest. Aver age annual rainfall, recorded in
Lew st on, ldaho from 1973 to 1982, averaged 31.6 cm although
considerably greater rainfall occurs in the higher elevations.

Air tenperatures during the sunmer | ow peri ods range
from37.7 Cat the lower elevations to 26.6 Cin the forested
hi ghl ands. Dworshak National Fish Hatchery, located wthin the
Reservation, was established as nitigation for the construction
of Dwor shak Dam on the North Fork of the Cearwater River.

Danorshak is a source for extensive outplanting of steel head
smol ts throughout the drainage. Fish species found in the |ower

Clearwater Basin are listed in Table 1.



- FIGURE 1. THE LOWER CLEARWATER RIVER BASIN, IDAHO



Tabl e 1.

List of fish species

the |ower d earwater

to Cctober 15, 1983.

Rai nbow St eel head Trout
Chi nook Sal non

Kokanee Sal non

Bul | Trout

Cutt hroat Trout
Mountain Wi tefish
Smal | nout h Bass
Longnose Dace
Speckl ed Dace

Pai ute Scul pin
Torrent Sculpina
Nort hern Squawfi sh
Chi sel nout h
Redsi de Shi ner
Bridgelip Sucker
Largescal e Sucker

a
Pacific Lanprey (ammocoete)

sanpled in the streams within

River Basin, ldaho, from July

Sal no aai rdneri

Oncor hvnchus t shawt scha

Oncor hvnchus ner ka

Sal vel i nus confl uent us

Sal no cl arki

M cropt erus dol om eui

Rhi ni cht hys cat ar act ae

Rhi ni cht hys oscul us

Cottus bel di ngi

Cottus rhot heus

Pt ychochei | us or egonensi s

Acrochei | us al ut aceus

R char dsoni us bal t eat us

Cat ost onus col unbi anus

Cat ost onus nacrochei |l us

Ent osphenus tri dent at us

Probabl e species identification.



METHODS

All  streans selected for evaluation were visually surveyed for
barriers to fish mgration, water diversions and general habitat
t ypes. The entire length of each stream was surveyed on foot
where it was practical. Once general habitat types were
identified (i.e., canyon, neadow and forest), a representative
station was established in each of these habitats where access
pernmitted. These stations were identified by their stream mile
|ocation and labeled 1, 2, 3, etc. fromthe |owest station to the
uppernost station on each stream Each station consisted of a
discrete 60 to 100 m section of stream fromwhich, population
estimates Of salnonid fishes and an assessment of stream habit at
were recorded.
Popul ati on Determ nation

To assess populations of salmonids it was necessary to utilize
two schenes. In waters wth sufficient conductivity, a Ceorator
portabl e generator (Mddel 31-002) with single electrode set at 230
volts direct current was used to collect fish. Fi sh popul ati on
estimates Wwere conducted at each location wusing the renoval
met hod (Zippin 1958; Seber and LeCren 1967). The specific
program utilized for popul ation estimates can be found in Platts
(1983) . During the renoval procedure fish were shocked from down
o UPSt ream ina discrete section with block nets in place at
both ends. Between passes-fish were kept in large plastic garbage
cans. Al salmonids were weighed to the nearest gram and

measur ed (total length and fork length), to the nearest



millimeter-

In streans where the conductivity was too low to enable efficient
capture of salnonids, population estimates were nade by direct
observation wusing a snorkling technique (Platts 1983). These
observations, while accurately depicting the populations, did not
provide biomass information. For this reason the snorkler
identified salnonid fishes as subyearling, or overyearling fish
(Giffith and Fuller 1979). Two observation runs were made from
down to upstream The average of the two counts was used to make
a conservative population estimate. A sanple of fish was collected
with the Georator and nean lengths and weights were determ ned

for the size groups identified by the observer.
These popul ation data were then used to generate standing crop
estimates (Biomass k/ha) and density (fish/n2) for each of the

two size groups (i.e., subyearling and overyearling).

In addition to the biological data concerning the bionmass and

abundance of rainbow steel head trout, each station surveyed was
characterized by neasuring twel ve physi cal paranmeters and
thirteen chem cal paraneters. The physical attributes were
chosen as t hose nmost likely to affect production of

rai nbowsteel head trout either singularly or synergistically as
described by Binns and Eiserman (1979) and the U S D.l. Forest

Service Qcul ar Met hod.
Physi cal Attributes



Late Summer Stream Fl ow

Estimate of flow (m3/sec) taken during | ow fl ow periods associ at ed
with late summer conditions. This attribute, considering depth is
an indicator of the space available to fish during the critical
| ow fl ow period. Chapman (1964) identified space as one of the
two critical elenents regulating salnonid populations in streans.
Annual Stream Fl ow Variation

A subjective estimate of variation in flow as observed from
flood danmmge, channel scouring and water flow records. This
par anet er describes the consi stency found in a stream
environnent. Extrene annual fluctuations in flow can displace
eggs, and subyearling fish, and erode adjacent stream banks and
cover (Meeham 1974).

Maxi mum Summer Tenperature

Maxi mum wat er tenperature C recorded wth Tayl or M n- Max
thernoneters during the low flow period. Tenperature is a prine
regul ator of natural processes W thin the aquatic environnent. It
limits physiol ogical functions of not only fish but al |
bi ol ogi cal constituents of the ecosystem. Tenperatures greater

than 22.2 C have been shown to inhibit salnmnid production

(Mackent hun 1969), therefore this value was used to provide
the wupper lethal limt for rainbowsteelhead trout in this
report. Tenperatures greater than 22.2 C were considered |ethal

t o sal noni ds.
| nstream Cover

Tot al measur ed surface area of cover for overyearling



r ai nbow st eel head t rout (surface t ur bul ence, over hangi ng
vegetation, depth, subnerged objects and undercut banks, (Binns
and Ei serman 197)). Recorded as % of total stream area.

Water Velocity

Average stream velocity was calculated fromthe timng of dye
(Binns and Eiserman 1979). The velocity of water novenent is
extremely inportant to aquatic organisms in a number of ways i n-
cluding the transport of nutrients and organic food pass those
organi sns attached to stationary surfaces or feeding |locations. In
addi tion, t he amount of oxygen available and the speed which
sediments can be transported down streamare related to this
paraneter (Mackenthun 1969). Velocity determ nes those species of
stream bed organisns that may be present and the size and species
of fish that utilize a stream Bovee (1978) identified the
optimnum range of velocities utilized by juvenile rainbow
st eel head using probability-of-use nethodology. Water velocities
identified in this study are related to these curves.

Stream Wdth

Wdth of streamat the water surface (my. This paraneter, con-
sidered with stream depth, describes the potential habitat within
a stream

St ream Dept h

Mean streamdepth from nultiple transects (cn). Past research
within the dearwater system {Everest and Chapman 1972) have shown
utilization of specific water depths by rainbow steel head. Bovee
(1978) identified optinmum depths for juvenile rai nbow steel head

trout using probability of use methodol ogy which i ncl uded work



by Everest and Chapman (1972). Water depths identified in this
study are related to these curves.

Cobbl e Enbeddedness

The extent to which the cobble in the substrate is covered by
silt or sand (8). Deposi tion of sedinents in streans can and
often does destroy aquatic insect populations ( Mackent hun
1969). Bjornn et al (1977)found that sedinent in the substrate can
limit salnmonid production in streans and Meehan (1974) indicated
that not only the sedinment present in the substrate but also the
transport of such sedinent can decrease the production of
sal moni ds. This study is limted to the sedinment present in t he
substrate during the low flow period and wll be conpared to the
quantitative work describes by Bjornn et al (1977).

Maj or Substrate

The primary substrate si ze present by precent (Lane
1947) (American Geophysical Union). Everest and Chapnman (1972)
found that rainbowsteelhead trout tended to utilize specific
sizes of substrate within the Oearwater Basin. Bovee (1978)
identified optimum substrate Si zes for rai nbow st eel head
juveniles using probability of wuse nethodol ogy. The substrates
identified in this study are conpared to the curves devel oped by
Bovee (1978),

Peri phyton Coverage

Coverage (% of total area) of substrate by periphyton. The
presence of periphyton (algae in and around the substrate) is an
indicator of the quantity of primary productivity and related

nutrient sources available within a stream

10



Pool Rffle Ratio

Percentage of total area of stream habitat which is either of a
pool or riffle nature. In a well balanced streamit is generally
recogni zed that a ratio between 60:40 to 40:60 provides adequate
zones of production for aquatic insects and areas with sufficient
depth to be utilized by fish. This report uses this ratio as a
general indicator of pool habitat quantity for rearing juvenile

r ai nbow- st eel head.

Water Quality sanples were collected in one quart plastic
containers and i mediately |labeled,* cooled in ice and transported
to the Analytical Services Laboratory at the University of Idaho
the same day. Paraneters nmeasured, nethodol ogy and detection are

presented in Table 2.

Streans reported in this paper were inventoried during the summer
1983 frommnmid July to Cctober. This was acconplished by sanpling
stream of |ower elevation and smaller watershed earliest and the
hi gher elevation streans toward the seasons end. Data is also
reported from stream surveys that were originated in 1982 and
conpleted in 1983 (Kucera et al 1983). As orginally proposed
and reported in Kucera et al (1983) the Habitat Quality Index
(HQ) of Binns and Eiserman (1979) was not used as an anal ytica

tool. The inability to produce a model appropriate to t he
anadromous fish and theirrelation to  habitat paraneters has

[imted the value of that nmethod in this application.

11



Table 2. Water sanple analysis outlining constituents neasured,
met hods of detection and detection limits for sanples
taken fromthe streans on the |lower Cearwater River

Basin, Idaho, fromJuly to Cctober, 1983.

Const i t uent Det ecti on Met hod Detection Limt
Car bonate, CC3 Titrimetric-H2S04 and

phenol pht hal ei n 0.22 g1
Bi car bonate, HC03 Titrinetric-H2S04 and

met hyl orange 0.09 mg/l
Sul fate, SO4 Turbidinmetric 1.0 oy
Nitrate, NO3 Col orimetric, autonated,

cadm um reduction 0.01 mg/1
Ot hophosphate, PC4 Col orimetric, automated,

ascorbic acid 0.01 mg/1
Chloride, C Titrinetric-Silver nitrate

and pot assium chromate 0.01 mg/1
Cal cium Ca | nductively Coupl ed Pl asna-

Atom ¢ Em ssion Spectroneter 0.15 mg/1
Magnesi um My | nductively Coupl ed Pl asma-

Atom c Em ssion Spectroneter 0.25 mg/1
Sodi um Na | nductively Coupl ed Pl asna-

Atom ¢ Em ssion Spectroneter 0.10 mg”/1
Pot assium K | nductively Coupl ed Pl asna-

Atom c Em ssion Spectroneter 0.50 mgs1
Total Dissolved Gavinetric "10.0 mg/1
Sol i ds
PH Col orinetric 0.1 unit

12



All biological and habitat data for each station were collected
on a single day. Water quality sanples were collected in groups

due to logistal restraints of the water quality |aboratory.

13



STREAM NARRATI VES

Bedrock Creek

Bedrock Creek is approximately 14.5 kmlong, the lower 4.8 km of
which flows within the Nez Perce Reservation. The streamflows in
a southeasterly direction and discharges into the mainstem
Clearwater River at river kiloneter (rk) 32.2. Two mmjor drai nages
contribute to this stream Louse Creek, which is 8.4 kiloneters
| ong, provides the majority of flow during the sunmer nonths, and
upper Bedrock Creek, which is 7.4 kilometers in length. The two
streans converge to form nainstem Bedrock Creek, which flows for
4.8 kilonmeters to the nouth. Bot h upper Bedrock and Louse Creeks
arise in agricultural environments wth [imted watershed
capacity and flow through steep canyon terrain to their
confluence. Louse Creek is relatively inaccessible and its steep
sl opes provide |imted grazing. However, the upper Bedrock Creek
canyon widens approximately 2.4 kiloneters above the confluence

with Louse Creek and provides relatively good access for

grazi ng. The riparian zones on these two creeks reflect this
differential grazing pressure. Approximately 0.9 Kkiloneters
below the confluence, the canyon narrows, limting access, and
has a well developed riparian zone. The last 2.4 kilometers

above the nouth the streamis braided and has been heavily grazed
with poor riparian habitat'. Signs of past flooding indicate that
the stream channel in this section is not adequate to contain

high flows. Logging has occurred in the past throughout the

14



basin and many old logging roads remain in various states of
di srepair. South and east facing slopes are heavily grazed and
support few trees. Hgh runoff following precipitation is a
problemin this drainage. Water quality conditions found during
low flowin 1982 and 1983 reflect near neutral conditions and

indicate no limting factors to salnmonid production (Table 3).

Two stations were established on Bedrock Creek: station #,
| ocated at stream kilonmeter (SK) 2.4 was sanpled in 1982; and sta-
tion #2, located at SK 6.4, was sanpled in 1983.

Station #

Species present include rainbow steel head trout, speckled dace,
Pai ute scul pin, bridgelip sucker, largescale sucker and redside
shi ner. The standing crop and density of overyearling rainbow
steelhead trout were 35.6 kg/ha and 0.2 fish/n2, respectively.
Estimates for subyearling rainbow were 23.1 kg/ha and 1.6

fish/m2, respectively (Table 4).

Late summrer stream flow was taken on July 8 and was 0.20 nB/sec.
However, due to the heavy sanpling schedule, actual |ow flow was
not measured and would be less. Annual streamflow variation was
extrenmne. Maxi mum water tenperature was 20 C, approaching the
| et hal limts for sal moni ds. Little I nstream cover for
overyearling rainbow steel head was identified at this station, 4%
of the total area neasured. Bank erosion was 15% The average
water velocity was 26 cnisec, within the optinmumrange found by

Bovee (1978). Average streamw dth was 3.79 m. Mean water depth

15



was 18 «cm, shallower than the optimum range found by Bovee
(1978) . Cobbl e enmbeddedness was approxi mately 25% a point at
which Bjornn et al (1978) indicates salnonid production can

decl i ne.

The major substrate type was gravel, which was snmaller than the
optimum sizes identified by Bovee (1978). Periphyton coverage
was 50% indicating good productivity. Pool riffle ratio was
30:70, indicating limted holding area for juvenile steel head. In
general, the channel integrity is poor due to inadequate bank
structure for the present flow regime (Table 5).

Station #2

The upper reaches of the system support rai nbow st eel head trout,
speckl ed dace, paiute sculpin and bridgelip sucker. Estimates of
standing crop and density for overyearling rainbowsteel head were
35.6 kg/ha and 0.6 fish/n2, respectively. Estimates for
subyearling rainbowsteelhead were 3.9 kg/ha and 0.2 fish/ng,
respectively (Table 4).

Late summer streamflow was 0.05 nB/sec. Awmua l stream flow
variation is extreme. Maxinum water tenperature was 16 C well
bel ow | et hal 1imits for sal nonids. I nstream cover was 19% of the
total area. No seriously eroding banks were seen, 0% Wt er
velocity was 10 cm/sec, slower than the optinmum velocities
identified by Bovee (1978). Mean water depth was 15 cm
shal | ower than the optinmumvalues identified by Bovee (1978).

Cobbl e enbeddedness was 25% which can Trimit salnonid production

16



(Bjornn et al 1977). The major substrate type was small rubble,
which is anong the optinum sizes for rainbow steel head juveniles
(Bovee 1978). Peri phyton coverage was |00 indicating good
productivity. The pool riffle ratio of 33:67 indicated al nost
twice as nuch riffle as pool area. Channel integrity was good, in
general , due to cobble and small boul ders establ i shed in the

stream banks (Table 5).
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Table 3. Water sanple analysis fromtwo stations on Bedrock
Creek, tributary of lower Cearwater River Basin,

| daho, 1982, 1983.

———— o — —————— —— . S S YE= s WS = G wah RS M M G G S G S - W S S S S S e Twn T S G S A G S S e G S e S e S e e o

Station

Constituent _-———-__I-————-———_‘-—--; ————————

""" value  value
Calcium Ca, ng/l 17.16 14. 14
Magnesi um My, ng/l 7.35 5.41
Sodi um Na, mg/1 6. 29 7.98
Pot assium K, mg/1 2.70 2.84
Chloride, d, mgr/1 0. 06 0.04
Carbonate, CO , mg/l <0. 22 0.08
Bi car bonat e, 3HCO . mg/1 1.85 1.10
Sul fate, SO, rrg/gl 1.2 1.0
Nitrate, I\IO4, mg/1 0.04 0.29
Orthophosph;te, PO, mgr/1 0.09 0.09
Total Resi due, mg/l4 126.0 148
Non-Filtered Residue, mg/i 1.8 <|
pH 7.8 7.8
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Table 4. Fish population statistics for rainbow-steelhead trout
on Bedrock Creek, tributary of lower Clearwater River

Basin, Idaho, 1982, 1983.

Station
Biological Parameter Units o 1 —-_—————_-; ————————
T vale value
Age 0+ Rainbow-Steelhead
5;;;;;; ---------------- fish/m2 1.6 .2
Standing Crop kg/ha 23.1 3.9
Mean Weight gm 1.5 1.6
Mean Length (TL-FL) mm ; NA 56-54
Age 1+ Rainbow-Steelhead
pensity Eish/m 0.2 0.6
Standing Crop kg/ha 35.6 35.6
Mean Weight gm 25.0 14.7
Mean Length (TL-FL) mm NA-129 122-113
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Table 5. Measured physical parameters from two stations on Bed-

rock Creek, tributary of lower Clearwater River Basin,

Idaho, 1982, 1983.

Late Summer 3
Stream Flow (m /sec)

Annual Stream
Flow Variation

Maximum Summer
Temp. (C)

Instream Cover (%)

Eroding Banks
(% of banks)

Water Velocity (cm/sec)
Stream Width (m)

Stream Depth (cm)

Cobble Embeddedness (%)
Major Substrate Type
Periphyton Coverage (%)

Pool Riffle Ratio

. e ——— = e Sy S G W e S e M e v D G G S G A . -

Extreme

20

4

18

25

Loose Gravel

0.05"

Extreme

16

19

15
25
Small Rubble

100
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Big Creek

Big Creek is approximately 10.5 Kkiloneters in length, the |ower
5.6 kilometers of which flows wthin the Nez Perce Reservation.
The creek flows in a southwesterly direction and enters the
Cearwater River at RK 59. 2. Tributaries to Big Creek are small,
numerous, and generally wunnamed. The «creek arises in farmand
west of Wi ppe, Idaho and quickly drops into steep canyon terrain
for the remainder of its [length. Accessibility is extrenely
limted, except at the origin and the nmouth. Cattle grazing
occurs over nost of the streambottom but is accentuated near

t he muth and a wde area in the canyon at SK 4.8. The

predomi nance of large and small Dboulders indicate extrene high
annual fl ows. As in most of these canyons, the south and east
facing slopes exhibit a lack of vegetation, which increases the

rate of runoff. Riparian vegetation was good the entire |length of
stream except in those areas where heavy grazing occurs. No
chemcal limtations to salmonid production were identified by the

water quality analysis (Table 6).

he station was established on Big Creek, near SK 0.40. Low
sumrer flow is characterized by an intermttent aquatic habitat

in the upper reaches during the sunmmer of 1983.

Rai nbow st eel head and paiute sculpin co-exist in Big OCeek.
Overyearling rainbow standing crop and density were 26.7 kg/ha

and 0.08 fish/n2, respectively, but only one subyearling rainbow
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trout was captured (Table 7).

Late sumer water flow was 0.05 nB/sec, wth extreme annual
variation. Maxi mum surmmer water tenperature was 15.6 C, which is
below lethal Iimts for trout. Overyearling rainbow steel head
cover was 21% of the total stream area. No eroding banks were
observed. Water velocity was 9 cms/sec, lower than optimm for
rai nbowsteel head juveniles (Bovee 1978). Average stream width
was 3.2 mat low flow Mean water depth was 18 cm, which is
shal lower than the optimum estinmated by Bovee (1978) for these
fish. Cobbl e enbeddedness was 50% I ndi cating pr obabl e
limtations to salmonid production (Bjornn et al 1977). Large
rubble was found to be the most cormon substrate type, this size
was found optimal for juvenile rainbow steel head (Bovee 1978).
Peri phyton coverage was |03% indicating excellent productivity.
The pool riffle ratio was 70:30, providing good invertebrate
production and abundant cover for overyearling  steel head. The
banks were very stable, as they had been scoured in the past to a

cobbl e- boul der marl (Table 8).
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Table 6. Water sanple analysis fromone station on Big Creek,

tributary of lower C earwater River Basin, |daho, 1983.

Cal cium Ca, mg/1
Magnesi um Mg, mg/1l
Sodium Na, mg/1l
Potassium K, mg/1
Chloride, d, mg/l
Car bonate, C03, mg/1

o N w P © O 0o o o o
o
\l

Bi carbonate, HC03, mg/1 .14
Sul fate, S04, mg/1 0
Nitrate, NO3, mg/l .04
Ot hophosphate, P04, mg/1 . 07
Total Residue, mg/1 130
Non- Filtered Residue, mg/1 4

PH 7.8
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Tabl e 7. Fi sh popul ation statistics for rainbow steel head trout
on Big Creek, tributary of lower Cearwater River

Basi n, |daho, 1982, 1983.

... Station .
Bi ol ogi cal Paraneter | Units 1
e YAl
Age O+ Ra| _n_b_O_V\f- St _e_e_l _h_e_ad
Density fish/ m2 0
Standi ng Crop kg/ ha 0
Mean Wi ght gm 0
Mean Length (TL-FL) mm 0
Age 1+ Rai nbow St eel head A
Density fish/m 08
Standi ng Crop kg/ ha 26. 7
Mean Wi ght gm 32.91
Mean Length (TL-FL) mm 151- 142
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Table 8. Measured physical parameters from one station on Big

Creek, tributary of lower Clearwater River Basin, Idaho,

1983.

T Tstation

Physical Parameter _—---_—__-_____—I —————————————————
"""""""" value

Late Summer

Stream Flow (m3/sec) .05

Annual Stream

Flow Variation Extreme

Maximum Summer

Temp. (C) 15.6

Instream Cover (%) 21

Eroding Banks

(% of banks) 0

Water Velocity (cm/sec) 9

Stream Width (m) 3.2

Stream Depth (cm) 18

Cobble Embeddedness (%) 50

Major Substrate Type Large Rubble

Periphyton Coverage (%) 100

Pool Riffle Ratio 70:30

. e e - - - ——— - S Y T T — - S T b G T - S S G - - T S e - e e S G S S o A S e e e e e S
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But cher Creek

Butcher Creek is about 19.1 kiloneters long, 1.9 of which flows
wthin the Nez Perce Reservation, The stream flows in a
northeasterly direction and discharges into the South Fork of the
Cearwater River at RK 11. Several small tributaries drain the
wat er shed which is conprised mainly of agricultural |and and wood
lots. The stream flows through a noderately steep canyon from
the town of M. ldaho to the nouth. Cattle grazing occurs over
the entire length of the creek, but predomnantly in the extrene
upper and lower reaches. Riparian vegetation was sparse at the
two extremties but dense in the ~canyon proper. H gh annual
runof f  was evident and indications of past flooding were
identified in the [|ower reaches. Loggi ng has occurred in the
past throughout the drainage. Water quality paraneters neasured
at  sunmer flow indicate no chemical limtations to salnonid

production (Table 9).

Three stations were established on Butcher Creek: station # at
SK 0. 4, sanpl ed during the summer 1982; station #2, at SK 7.1,
sanpl ed during the summer 1983; and station #3, at SK 18.7 also
sanpl ed during sunmer 1983.

Station #l

Speci es conposition consisted of one juvenile chinook salnon,
northern squawfi sh, redside shiner, bridgelip sucker, specked dace
and scul pin. No rainbowsteel head trout were captured (Table 10).

Late summer stream flow was 0.07 m3/sec. Annual stream flow
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variation is extreme and large sized substrate indicate that the
| ower reaches are susceptible to high rates of scouring. The
maxi mum summer water tenperature during low flow was 22.2 C

which can inhibit salmonid production. Cover for overyearling
r ai nbow st eel head was 5% of the total area nmeasured. Bank
erosion was 11% of the total bank length. Water velocity was 22
cmsec, wthin the range of optimum values for overyearling
rai nbow st eel head (Bovee 1978). Streamw dth was 3.11 neters at
| ow fl ow Mean water depth was 10 cm, which was bel ow optinmm
for overyearling rainbow steel head (Bovee 1978). Cobbl e
enbeddedness was  60% whi ch can severely limit sal moni d
production (Bjornn et al 1977). The mgjor substrate type was
smal | rubble, a substrate found optinum by Bovee (1978) for these
fish. Periphyton coverage was 60% indicating good productivity.

The pool riffle ratio of 10:90 indicates large riffle areas which
woul d benefit invertebrate production but limit habitat for
overyearling steelhead trout. Channel integrity was relatively
stable, as the banks had been scoured to rubble and small
boul ders in the past (Table 11).

Station #2

Only speckled dace and rainbowsteelhead trout were captured at

this station. The estinated standing crop of overyearling

r ai nbow st eel head trout was 23.1 kg/ha, with a density of 0.06
fish/m2. No subyearling rai nbow steel head were captured (Table

10).

Late summer streamflow was calculated to be 0.06 nB/sec, wth
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noderate annual variation in flow  The naxi num water tenperature
during low flowwas 16.7 C well within the lethal limt of
sal moni ds. I nstream cover was 11% of the total area surveyed and
eroding banks were 29% of the total Iength. The nean water
velocity was 16 cn sec, near optinmum for juvenile rai nbow
steel head (Bovee 1978). The average stream w dth was 2.19 m

during the low flow Mean stream depth was 5 cm a depth which

Bovee (1978) identified to be Iless than optinal. Cobbl e
enbeddedness was 25%  which could be limting to salnonid
production (Bjornn et al 1977). The mmjor substrate was |arge

rubble which was identified by Bovee (1978) as optiml for
r ai nbow st eel head j uveni | es. Periphyton coverage was  80%
indicated good productivity. The pool riffle ratio of 10:90
i ndicates a |ack of hol ding area for overyearling rainbow
steel head. The general stability of the channel and the stream
banks was fair (Table 11).

Station #3

Rai nbow st eel head and speckl ed dace were captured at this
station. The estimated standing crop of overyearling rai nbow
steelhead was 2.0 kg/ha, with a density of 0.01 fish/n2. No

subyear | i ng rai nbow steel head were captured (Table 10).

The late summrer stream flowwas 0.06 nB/sec, wth noderate

variation in annual flow The maxi num stream tenperature was
20.5 C, approaching the maximum lethal [init for salnonid
producti on. I nstream cover for overyearling rainbow steel head

was 4% and 44% of the toal stream banks showed signs of erosion.
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Mean water velocity was 32 cm/sec, an optinum velocity for
juvenile rainbow steelhead (Bovee 1978). The nean stream width
at low flow was 1.88 m. Mean streamdepth was 11 cm, which is
bel ow optimum for these fish (Bovee 1978). Cobble enbeddedness
was 25% which shoul d' not rimit salnmonid production (Bjornn et al
1977). The nmmjor substrate identified was small rubble, which is
near optinmum for juvenile rai nbow steel head (Bovee 1978). Periphy-
ton coverage was 508, indicating good productivity. The pool rif-
fle of 20:80 indicates a lack of holding area for overyearling
steel head trout. The overall bank and stream channel stability

was good in the upper reaches of the stream (Table 11).
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Table 9. Water sanple analysis fromthree stations on Butcher

Creek, tributary of S.F. Cearwater River Basin, |daho,

1982, 1983.
------------------------------------------- sation
Consti t uent r 2 S

N -;/a-al ue Val ue Val ue
Cal cium Ca, mg/I 18.5 18. 52 9.50
Magnesi um My, ng/l 8.6 7.25 3.30
Sodi um Na, ng/l 9.7 11.91 3.31
Potassium K, ny/l 3.9 3.98 1.65
Chloride, O, mgsi 0. 05 0.09 0.16
Car bonate, @03, mg/1 <0. 22 0.33 NI L
Bi car bonate, HC03, ng/l 2.07 1.38 1.14
Sul fate, S04, mg/1 2.4 2 3
Nitrate, NO3, mg/1 0.18 0.14 0.01
Ot hophosphate, P04, mg/1 0.12 0.11 0.12
Total Residue, mg/1 236.6 250 124
Non-Filtered Residue, mg/I 21.2 3 18
oH 7.4 7.76 8.08
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Table 10. Fish population statistics for rainbow-steelhead trout
on Butcher Creek, tributary of S.F. Clearwater River

Basin, Idaho, 1982, 1983.

O - ———— > . Wn W - - S A M Gy - — R e - e —— - e —— S . Gas e G G T S S G G S Ame A S e S e e G

Station
Biological Parameter Units ——_—__I______——_;__——__—--—g ______
" value  value value
Age 0+ Rainbow-Steelhead
pensity eish/m 0 0 0
Standing Crop kg/ha 0 0 0
Mean Weight gm 0 0 0
Mean Length (TL-FL) mm 0 0 0
Age 1+ Rainbow-Steelhead
Demsity S Eish/m 0 0.06 0.01
Standing Crop kg/ha 0 23.1 2.0
Mean Weight gm 0 37 22
Mean Length (TL-FL) mm 0 55-146 122-115

- - - —— — —— - D T T M G = Gin G - S W A T S G T M S M Sve S G W See Gan S G Gme Mo GmY G D G Gae GRS GY G G G G G G GE G
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Table 11. Measured physical parameters from three stations on
Butcher Creek, tributary of S.F. Clearwater River Basin,

Idaho, 1982, 1983.

e e - . —— o T e S G T A G . T S S W S S M G S See e e e YA G WS G G S G G G G T SR T N M S G U S S S e S S G S 0w S S S8 S5 e S5 e

Station
Physical Parameter 1 2 3
Value Value Value
Late Summer
Stream Flow (m3/sec) 0.07 0.06 0.06
Annual Stream
Flow Variation Extreme Moderate Moderate
Maximum Summer
Temp. (C) 22.2 16.7 20.5
Instream Cover (%) 5 11 4
Eroding Banks
(% of banks) 11 29 44
water Velocity (cm/sec) 22 16 32
Stream Width (m) 3.11 2.19 1.88
Stream Depth (cm) 10 15 11
Cobble Embeddedness (%) 60 25 25
Major Substrate Type Small Small Small
Rubble Rubble Rubble
Periphyton Coverage (%) 60 80 50
Pool Riffle Ratio 10:90 10:90 20:80

___....__—_.——————_—.—_—_—_—-——_——_—-—..—_——__——-—_—-—.———_———_-—_——_.——-_—_-—
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Catholic Creek

Catholic GCreek is approxinmately 16.1 kilometers long, of which
14.5 kiloneters are within the Nez Perce Reservation. The stream
arises in farmand east of Genesee, |daho and flows southeasterly
for 9.7 kiloneters through a noderately steep walled canyon to
its confluence with the Cearwater Rver at RK 18.5. The |ower
two miles of the canyon is relatively wde and is utilized for
various ranching activities. Riparian vegetation is scarse in
the upper and |ower reaches of the creek where agricultural

activities are most intense, but relatively dense in the canyon
reach. Approximately 0.4 KMupstream fromthe nouth the stream
flows through a cattle feed lot which is used during the wnter

mont hs. Water quality analysis indicated no chemcal limtations

to salnonid production (Table 12).

Two stations were established on Catholic Creek: station # at
SK 0.40 and station #2 at SK 1.9, both sanpled during sumer
1983.

Station #l

Speckl ed dace, redside shiner and rainbow steel head trout were
captured at station #. One subyearling steelhead was found but
a population estimate was not nade. Overyearling steel head

st andi ng crop and density were 13.3 kg/ha and 0.03 fish/ng,
respectively (Table 13).

Late sumer stream flow was 0.08 m3/sec, W th a noderate annual
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vari ation. Cccasional flooding has occurred, although it doesn't
seemto be a perennial occurrence. Maxi num water tenperature was
20 C, which is approaching the upper lethal limts for salnonids.

I nstream cover for rainbow steel head juveniles was 45% of the
total area surveyed. This cover was nostly annual grasses, Wwhich
woul d be absent during the w nter nonths. Forty percent of the
stream banks were eroding, indicating an unstable enviornment Mean
water velocity was 25 cmsec, Wwhich is within the optinmmrange
for steelhead juveniles (Bovee 1978). The streamw dth was 2.7 m
at | ow sunmmer flow Mean water depth was 11 cm below the
optimum range for steelhead juveniles (Bovee 1978). Cobbl e
enbeddedness was 253, a val ue approaching a point which could
l[imt salnmonid production (Bjornn et al 1977). The nmjor substrate
type was snmall rubble, which is within the optinum size range for
rai nbow st eel head juveniles (Bovee 1978). Periphyton coverage
was 603, indicating good productivity. The pool riffle ratio was
10: 90, revealing a lack of holding area for juvenile steelhead.

Channel stability was poor, as the banks consisted of gravel and
sand (Table 14).

Station #2

Rai nbow- st eel head trout and speckled dace were the only species
captured at this station. Standing crop and density estimates
for overyearling rainbow steel head were 6.2 kg/ha and 0.01
fish/ha, respectively. Subyearling estimtes were 0.29 kg/ha and

0.7 fish/n2, resepctively (Table 13).

Late sunmer flow was 0.05 nB/sec, with noderate annual Vvariation.
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Maxi mum wat er tenperature during low flow was 15.5 C, W thin the
| et hal 1rimits to sal nonid production. Three percent of the total
area surveyed contained cover suitable to juvenile steel head. Mean
streamwidth was 2.3 m at | ow summer stream flow. Average stream
depth was 28 cm, Which is close to optinumfor juvenile steelhead
rearing (Bovee 1978). Cobbl e enbeddedness was 15% which is pro-
bably not Iimting to salnonid production (Bjornn et al 1977). The
maj or substrate type was small rubble, which is among the optinmum
sizes for juvenile rainbow steel head identified by Bovee (1978).
Peri phyton covered 80% of the substrate, indicating good  pro-
ductivity. The pool riffle ratio was 10:90, and does not provide
adequate cover for juvenile steel head. Channel integrity was not

good at this location (Table 14).
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Table 12. Water sanple analysis fromtwo stations on Catholic

Creek, tributary of lower Cearwater River Basin,

| daho, 1983.
"""""""""""""""""""""""""" station
Constituent .———__———1—-————----__---_; --------

""""" value  value
Calcium Ca, ng/l 31.16 31.35
Magnesi um M, ny/l 11. 67 11. 61
Sodi um Na, ny/l 16. 92 17. 48
Pot assium K, ng/l 3.73 3.26
Chloride, d, ny/l 0. 07 0.07
Car bonate, (03, ny/l 0. 33 0.24
Bi carbonate, HCO3, mg/| 2. 60 2.65
Sul fate, S04, ny/l 2.0 3.0
Nitrate, NO3, ng/l 0.84 0.97
Ot hophosphate, PO4, ny/l 0.25 0.22
Total Residue, ny/l 248 214
Non-Fi |l tered Residue, ny/l 34 7
PH 8.3 8.7
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Table 13. Fish population statistics for rainbow steel head trout
on Catholic Creek, tributary of |ower C earwater River

Basi n, |daho, 1982.

Station
Bi ol ogical Paraneter Units ———-—_—-1——_— _——-————-—; _________
"""" value  value
Age 0+ Rainbow-Steelhead
pensity £ish/m’ 0 8.7
Standing Crop kg/ha 0 .29
Mean Weight ' gm 0 4
Mean Length (TL-FL) ‘mm 0 ' 77-74
Age 1+ Rainbow-Steelhead
pensity Fish/m 0.03 0.01
Standing Crop kg/ha 13.3 6.2
Mean Weight gm 43.6 43.5
Mean Length (TL-FL) mm 155-147 170-158
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Tabl e 14, Measured physical paraneters fromtwo stations on
Catholic Creek, tributary of |ower Cearwater R ver

Basi n, |daho, 1983.

Station
Physical parameter 1 __—______—‘_; --------
""" value  value
Late Summer
Stream Flow (m3/sec) .08 .05
Annual Stream
Flow Variation Extreme Extreme
Maximum Summer
Temp. (C) 20 15.5
Instream Cover (%) 45 3
Eroding Banks
(¢ of banks) 40 42
Water Velocity (cm/sec; 25 22
Stream Width (m) 2.7 2.34
Stream Depth (cm) 11 28
Cobble Embeddedness (%) 25 15
Major Substrate Type Small Rubble Small Rubble
Periphyton Coverage (%) 60 80
Pool Riffle Ratio 10:90 10:90
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Corral Creek

Corral Creek is a small, south flowing tributary of the mainstem
Cearwater River, located west of Kami ah, l|daho, and is not naned
on area maps. The streamarises in farnfand wood |ot habitat.

Two mmjor forks, one flowing through Idaho State land and the
ot her t hrough Nez Perce Tri bal | and, converge and flow
approximately 1.6 kilometers to the Clearwater River. Access to
the lower streamis through private land or railroad easement.

Riparian overstory is present throughout the drainage although
understory is lacking in the Ilower reaches due to high spring
runoff. Water quality analysis indicate nolimting factors to
sal moni d production (Table 15). One station was established at

SK 1.2 during sunmer 1983.

The standing crop estimate for overyearling rainbow was 5.2
kg/ha, wth a density of 0.03 fish/n2. One underyearling rain-
bow was captured. Scul pins and speckl ed dace were plentiful at

this station (Table 16).

Late sumer stream flow was 0.04 nB/sec, and annual stream flow
variation is noderate with indications of some past flooding. The
maxi mum sunmer water tenperature was 20 C which is approaching
| ethal rimits for sal nonids. Instream cover for overyearling
rai nbowsteel head trout was 12% of the total stream area. No
eroding banks were identified. Average water velocity was 12

cmsec, a value found to be near optimum for rainbow steel head
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juveni |l es (Bovee 1978). Mean stream width was 2.68 neters at |ow
flow. Mean water depth was 13 c¢cm Wwhich is shallower than optinal
for rainbow steel head juveniles (Bovee 1978). Cobble embeddedness
was zero, indicating negl i gabl e sedi nentation.  The maj or
substrate was small rubble, Wwhich is optimal for juvenile rainbow
st eel head trout (Bovee 1978). Peri phyton coverage was rated 100%
i ndi cating good productivity. The pool riffle ratio was 30:70,
i ndicated a |ack of pool habitat for steelhead. The stream
channel was relatively stable due to banks consisting of large

cobbl e, small boul ders, and organic debris (Table 17).
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Table 15. Water sanple analysis fromone station on Corral Creek,

tributary of lower Clearwater River Basin, |daho, 1983.

Station
Constituent --———-—_--—-----I -----------------
""""""""" value
Calcium, Ca, mg/1l 0.88
Magnesium, Mg, mg/1l 0.52
Sodium, Na, mg/1l 0.34
Potassium, K, mg/1l 0.10
Chloride, Cl, mg/1 0.11
Carbonate, CO3, mg/1 0
Bicarbonate, HCO3, mg/l 1.43
Sulfate, S04, mg/1l 2.0
Nitrate, NO3, mg/l 0.64
Orthophosphate, PO4, mg/1l 0.07
Total Residue, mg/1l 114
Non-Filtered Residue, mg/1 22
PH 8.1
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Table 16. Fish population statistics for rai nbow steel head trout
on Corral Creek, tributary of lower Cearwater R ver

Basi n, |daho, 1983.
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Station
Biological Parameter Units —_—_—-——_-—-——_I ——————————————————
"""""""" valwe
Age 0+ Rainbow-Steelhead
Demsity £ish/m 0
Standing Crop kg/ha 0
Mean Weight gm 0
Mean Length (TL-FL) mm 0
Age 1+ Rainbow-Steelhead
pensity Eish/m .03
Standing Crop kg/ha 5.2
Mean Weight gm 20.9
Mean Length (TL-FL) mm 136-129

@ o o o = ————— — —————— T e % S — o —— v i S = - = — = e S G S e e S S S G S S A G e e e mS A oS SR SR SR S S e
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Table 17. Measured physical paranmeters fromone station on Corral

Creek, tributary of |lower dearwater R ver Basin, |daho,

1983.

""""""""""""""""""""""""""" station

Physical Parameter —_--~——----—_——_Z -----------------
"""""""" valwe

Late Summer 3

Stream Flow (m /sec) , 0.04

Annual Stream

Flow Variation Moderate

Maximum Summer

Temp. (C) 20

Instream Cover (%) 12

Eroding Banks

(% of banks) 0

Water Velocity (cm/sec) 12

Stream Width (m) 2.68

Stream Depth (cm) 13

Cobble Embeddedness (%) 0

Major Substrate Type Small Rubble

Periphyton Coverage 100%

Pool Riffle Ratio 30:70
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Cot t onwood Cr eek

Cottonwood Creek (ldaho County) is 25.7 kiloneters |ong and
originates near Cottonwood, |daho on the camas prairie. The
streamflows easterly and enters the South Fork of the O earwater
River at RK 9.7. The major tributaries are Redrock GO eek,
Shebang Creek, and South Fork Cottonwood Creek. Constant flow
during August was identified beginning about 12.9 kiloneters east
of Cottonwood, | daho. Heavy farmng and grazing has taken place on
these tributaries resulting in a severe | ack of riparian
vegetation and bank erosion. The majority of these tributaries
receive heavy silt deposition. From the point identified with
summer flow, the stream begins to descend through additional
pasture |and, which has better devel oped riparian areas and
slightly less silt deposition. The stream then plunges into a
steep boul dered canyon, dom nated by deep pools. The riparian
zone inproves as the stream enters the canyon. Approxinately 1.2
kilonmeters upstream fromthe |ower end of this canyon is a  sheer
9.1 neter falls (SK) precl udi ng upstream novenent of any fish.
Below this canyon the stream flows into a heavily grazed, open,
flat bottomed basin. Fromthis point to the confluence with the
South Fork Clearwater River, the channel is braided and/or
channel i zed. Riparian vegetation is lacking throughout the
| ower system. Water quality analysis indicates no chenical i m

itations to salnmonid production (Table 18).

Two stations were established on Cottonwood Creek: station #l
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was |ocated at SK 1.6 and station #2, |ocated at SK 9. 6.

Station #

Redsi de shi ners, speckl ed dace, scul pin, bridgelip sucker,
northern squawfish and chiselnouth were found and no sal nonids

were captured at this 'location (Table 19).

Late sumer flow was 0.7 m3/sec and signs indicated extrene

annual variation in flow and frequent flooding. Mximm sunmer

wat er tenperature was 21.1 c, whi ch can limit salnmonid

producti on. Twelve percent of the total area surveyed provided

cover for juvenile rai nbowsteelhead. Al of the banks were
eroding, adding silt to the system. Man water velocity was 52

cmsec, an optinmum value for juvenile rai nbow st eel head (Bovee

1978). Streamwidth was 10.1 m at | ow summer fl ow. Mean stream
depth was 14 cm, sahllower than optimum for r ai nbow st eel head

juveniles (Bovee 1978). Cobble enbeddedness was 25% probably

not limting to salmonid production (Bjornn et al 1977). The
maj or substrate was large cobble, a size optinum for juvenile

rai nbow st eel head (Bovee 1978). Periphyton covered 90% of the

substrate, indicating good productivity. The pool riffle ratio of

0:100 indicated a severe lack of pool habitat and holding areas

for overyearling rai nbow steel head. The stream channel stability

in this area was very poor (Table 20).

Station #2

No sal nonids were capturedat this station, however redside shiners

wer e abundant (Table 19).
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The late sumrer stream flow was 0.22 nB/sec and annual flow
variation was noderate with occasional fl|ooding, as seen by the
dry side channels. Maxi mum water tenperature was 16.1 C, wel |

within the lethal limts for salnmonid fishes. |nstream cover for
juvenile rainbow steel ' head was identified as 6% of the area sur-
veyed. Practically all of the stream banks were eroding, indica-

ting a significant source of sedinentation. Mean water velocity
was 25 cnfsec, below the optinum for rainbowsteelhead juveniles
(Bovee 1978). Average streamwidth was 4.7 mat |ow sumer stream
flow. Mean water depth was 22 cm below the optinumfor juvenile
rai nbow st eel head (Bovee 1978). Cobbl e enbeddedness was 258, which
should not limt salnmonid production (Bjornn et al 1977). The na-

jor substrate was small boul der,which is an optinmm size for rain-

bow st eel head juveniles (Bovee 1978). Periphyton coverage was
| 0O% indicating good productivity. The pool riffle ratio was
30:70, indicating a lack of pool habitat. Stream channel stability
in this area was poor due to a bank conposition of |oose soil wth

intermttent boul ders (Table 20).
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Table 18. water sanple analysis from three stations on Cottonwood

Creek, tributary of S.F. dearwater R ver Basin, |daho,

1982, 1983.

____________________________________ station

Constit.uent _““"“-I““““—"“““—; ___________
""""""" value  value

Calcium Ca, ng/l 32.11 31.21

Magnesium My, ng/l 11. 82 10. 97

Sodi um Na, ny/l 22. 66 23.91

Pot assium K, ng/l 3.54 3.74

Chloride, d, nyg/l 0.24 0.21

Carbonate, @03, ny/l 0.49 0.57

Bi carbonate, HCO3, nyg/l 3.17 1.67

Sul fate, S04, ny/l 4.0 4.0

Nitrate, NO3, mg/l 0.01 0.71

Ot hophosphate, P04, ny/l 0. 36 0.29

Total Residue, ng/l 230 256

Non-Filtered Residue, ny/l 45 52

pH 8.4 8.4
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Table 19. Fish population statistics for rainbow steel head trout
on Cottonwood Creek, tributary of S.F. Cearwater River

Basi n |1 daho, 1983.
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Station
Biological Parameter Units —-_---—-‘1__—-_—__--—; ———————————
""""" value  valuwe
Age 0+ Rainbow-Steelhead .
bensity Eish/m 0 0
Standing Crop kg/ha 0 0
Mean Weight gm 0 0
Mean Length (TL-FL) mm 0 0
Age 1+ Rainbow-Steelhead
bensity Eish/m 0 0
Standing Crop kg/ha 0 0
Mean Weight gm 0 0
Mean Length (TL-FL) mm 0 0

— - — —— — — v - - - —— S S " G M W= e i G Gee M S S MR S T S S S S e S S S S S0 e o R e S5 eSS A5 S S
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Tabl e 20. Measured physical parameters fromtwo stations on
Cottonwood Creek, tributary of S.F. dearwater River
Basin, |daho, 1983.

Station

Physical Parameter _—_———__I ————————————— 2

"""" value  value
Late Summer
Stream Flow (m3/sec) 0.70 0.22
Annual Stream
Flow Variation Extreme Moderate
Maximum Summer
Temp. (C) 21.1 16.1
Instream Cover (%) 12 6
Eroding Banks
(% of banks) 100 83
Water Velocity (cm/cec) 52 25
Stream Width (m) 10.1 4.7
Stream Depth (cm) 14 22
Cobble Embeddedness (%) 25 25
Major Substrate Type Large Cobble Small Boulder
Periphyton Coverage (%) 90 100
Pool Riffle Ratio 0:100 30:70
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Jim Ford Creek

Jim Ford Creek flows for 38.6 kilometers, the lower 5.15
kKilometers flow through the Nez Perce Reservation. The stream
flows southwesterly and enters the mainstem Cearwater River at
RK 54.9. The streamoriginates northeast of Wippe, |Idaho. The
wat er shed consists of many intermttent tributaries wth mninal
riparian vegetation. Major tributaries of Jim Ford Creek are
Meadow Creek, Snake Meadow Creek, Wnter Creek, and G asshopper
Creek. From Weippe, the streamdrops into a very steep canyon
with very little access for approximately six mles. It then
plunges over a sheer, 19.8 m falls, preventing any upstream
m gration. Fromthis point to the nouth, the canyon broadens and
is wused for light grazing activity. Si de channels and |large
substrate indicate yearly flooding. The riparian zone does not

generally shade the streamat low flow due to the shallow, wide

nature of the stream Heavy periphyton growh was observed in
t he | ower section of the stream which nmay indicate organic
pol | ution. The stream also has bacterial, turbidity, and iron

levels which were found to exceed recomrended criteria (ldaho
Dept. of Health and Wl fare 1980b). The city of Wippe and
Tinberline High School both discharge effluent into the drainage
(Kucera et al 1983). Water quality analysis indicated no

limiting factors to salnonid production (Table 21).

Two stations were established on JimFord Creek below the falls:

station #l, |ocated at SK 1.3 was surveyed during sunmer 1982;
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and station #2, located at SK 17.7 was surveyed during the
summer of 1983.

Station #l

Fi sh popul ation surveys showed the presence of rainbow steel head
trout, smal | mouth | bass, northern squawf i sh, chi sel mout h,
bridgelip sucker, scul pin and dace. Standing crop of
overyearling rainbow steelhead was 3.5 kg/ha, wth a density of
0.02 fish/ha. Subyearling steel head were captured in snall num

bers but not included in the calculations (Table 22).

Late summer streamflow was 0.4 nB/sec, with noderate variation
in annual flow. Maxi mum water tenperature was 27.8 C, which
exceeds the lethal limts for trout production. I nstream cover
was 8% of the area surveyed. Eroding banks were mnimal, with
only 7.8% affected. Mean water velocity was 22.1 cnfsec, which
is slightly lower than optinmum for juvenile rainbow steel head
(Bovee 1978). Streamw dth was 6.9 mat |ow flow Stream depth
averaged 23 cm which is slightly lower than that nost preferred
by juvenile rainbow steel head (Bovee 1978). Cobbl e enbeddedness
was 40% which may limt salnonid production (Bjornn et al 1977).
The major substrate was large rubble, which is among the nost pre-
ferred by juvenile steelhead (Bjornn et al 1977). The periphyton
coverage of 80% i ndicated good primary production. The pool riffle
ratio of 30:70 indicated some linmted pool habitat and a mjority
of riffle area which are not condusive to juvenile steel head rear-
ing. Stream banks in this section were noderately stable and held

toget her by large cobble and boul der (Table 23).
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Station #2

Longnose dace, speckled dace and both are groups of rainbow
steel head were captured at station #2. Estimated standing crop
of overyearling rainbowsteelhead was 21.8 kg/ha, with a density
of 0.07 fish/ng. Estimated subyearling standing crop was 9.6
kg/ha, With a density of 0.43 fish/n2 (Table 22).

Late sumer stream flow was 0.3 nB/sec, with noderate variation
in annual stream flow. Maxi mum water tenperature recorded
during low flowwas 16.1 C which is wthin the lethal lints
for salnonid production. Thirty percent of the total stream area
provided cover for juvenile rai nbow st eel head. No eroding
stream banks were observed. Mean water velocity was 25 cnfsec,
within the optinumrange for juvenile steelhead trout (Bovee
1978) . Streamwidth was 7.9 mat low flow. Average stream depth
was 13 cm which is below the optinumrange for juvenile rainbow
st eel head (Bovee 1978). Cobble enbeddedness was 0% indicating no
limtations to salnonid production by sedinentation (Bjornn e€t al
1977). The mmjor substrate was a conbination of small boul der and
| arge cobble which is within the optinum size range for juvenile
steel head trout (Bovee 1978). Periphyton coverage was |00% indi-
cating good productivity. The pool riffle ratio was 5:95  which
indicated a lack of suitable pool habitat for juvenile rai nbow
st eel head. Stream channel integrity was good at low flow,
al though at high flow the banks are unstable due to an abundance

of loose soil with little infrastructure (Table 23).
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Table 21. Water sanple analysis from one station on Jim Ford Cr eek,

tributary of lower Cearwater River Basin, |daho, 1982.
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Station

Constituent —_—————‘__I——-—_--—-—_—-—_; ---------

""""" valwe  value
Calcium, Ca, mg/l 10.6 8.8
Magnesium, Mg, mg/1l 4.2 3.5
Sodium, Na, mg/1l 5.2 5.2
Potassium, X, mg/1l 2.2 2.2
Chloride, Cl, mg/l <0.01 0.04
Carbonate, CO3. mg/1l <0.22 0
Bicarbonate, HCOZ, mg/l 2.98 0.73
Sulfate, S04, mg/-. 2.6 1.0
Nitrate, NO3, mg/1l 0.15 0.05
Orthophosphate, P04, mg/l 0.16 <0.01
Total Residue, mg/1l 206 152
Non-Filtered Residue, mg/1l 6 <1
pH 7.5 8.1

—-_._—_-._-—_————-—————————_————....______——-—————-—————-—_-——-_—_————————_—_
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Table 22. Fish population statistics for rainbow steel head trout
on JimFord Creek, tributary of lower Cearwater River

Basin, Idaho, 1983.

Station
Biological Parameter Units ————__—I-_-———_---—__; ________
""" value  value
Age 0+ Rainbow-Steelhead
Density Eish/m 0 0.43
Standing Crop kg/ha 0 ’ 9.6
Mean Weight | gm | 0 2.23
Mean Length (TL-FL) mm 0 64-61
Age 1+ Rainbow-Steelhead
pensity £ish/m 0.02 0.07
Standing Crop kg/ha 3.5 21.8
Mean Weight gm 22 32
Mean Length (TL-FL) mm NA-133 138~-130

G - TS et W e N S S G Gt S G S MR G GHe S e S G i S G Gas M N Gu G Gm e e S GED S SHR MY SER GEe Gmm G S S G S N e D S G S G e

54



Tabl e 23. Measured physi cal

parameters fromtwo stations on Jim

Ford Creek, tributary of |ower O earwater River Basin,

| daho, 1983.

Physical Parameter

Station

- ——— . ——— . . - —— > W - ——— —— —— — G — S ———

Late Sunmer
Stream Fl ow (nB/sec)

Annual Stream
Fl ow Vari ati on

Maxi num Sumrer
Temp. (O

I nstream Cover (%

Er odi n% Banks
(% of banks)

Water Velocity (cmisec)
Stream Wdth (m

Stream Depth (cm

Cobbl e Enbeddedness (%
Maj or Substrate Type
Peri phyton Coverage (%

0.4

Moder at e

27.8
8

7.8

22.1

6.9

23

40

Large Rubbl e
80

0.3

Moder at e

16.1
30

0

25
7.9
13
0

Smal |  Boul der



Lawyers Creek

The following information is a description of the source of
Lawyers Creek, not surveyed by Kucera et al (1983). The data
collected at this station does not affect or nodify the findings
and recomendations of Kucera and wll be reported here as an

appendum

The headwaters of Lawyers Creek, during sumrer low flow, was a
spring located at SK 67.6. This water source is inpounded
adjacent to the spring proper and used for stock watering. \ater
overflowing from this pond forns Lawers Creek. The stock pond
has been planted with resident rainbow trout which have noved out
of the pond and into the streamin the past. The stream flows
through pastureland and riparian vegetation is [|acking. V\at er
quality analysis indicated no limting factors to salnonid

production (Table 24).

Speckl ed dace as well as rainbow trout were captured at this
station. Estimated standing crop of overyearling rainbow trout
was 91.0 kg/ha, wth a density of 0.3 fish/ng. The estinat ed
standing crop for subyearling rainbow trout was 0.7 kg/ha, with a

density of 0.1 fish/n2 (Table 25).

Late summer stream flowwas 0.01 nB/sec, with very little annual
variation in flow Maxi mum wat er tenperature was 15.5 C nearly

optimal for salnmonid production. Instream cover for juvenile
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rai nbow st eel head was 41% of the area surveyed. Forty percent of
the total stream banks were eroding. Average water velocity was
too low to record, whichis well below the preferred range of
rai nbowsteel head trout (Bovee 1978). Stream width during | ow
flow averaged 2.0 m. Mean stream depth was 14 cm below the
optimum range for juvenile rai nbow steel head (Bovee 1978).
Cobbl e enbeddedness was 508, indicating a siltation problem
whi ch coul d reduce salmonid production (Bjornn et al 1977). The
maj or substrate was sand, which is below optimum for

rai nbow steel head juveniles (Bovee 1978). Periphyton covered 60%

of the substrate, indicating good productivity. The pool riffle
ratio was 80:20, indicating an abundance of juvenile steel head
cover but possi bly limting invertebrate production. In
general, the stream channel is not stable. The top soil is

about two feet deep and subject to erosion, accentuated by the

lack of riparian vegetation (Table 26).
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Table 24. Water sample analysis from one station on Lawyers Creek,

tributary of lower Clearwater River Basin, Idaho, 1983.

Calcium, Ca, mg/1
Magnesium, Mg, mg/1l
Sodium, Na, mg/1l
Potassium, K, mg/1l
Chloride, Cl, mg/1l
Carbonate, C03, mg/1
Bicarbonate, HCO3, mg/1l
Sulfate, S04, mg/l
Nitrate, NO3, mg/1
Orthophosphate, P04, mg/1l
Total Residue, mg/1l

Non-Filtered Residue, mg/l

- - G SN G W e G CH EIn GE S R G G G G N G W R = S S S G G G



Table 25. Fish population statistics for rainbow steel head trout

on Lawyers Creek, Lower O earwater River Basin, |daho,

1983.

————————————————————————————————————————————— StatioT T

Bi ol ogi cal Parameter onits 1 T
_____________ Value - T

Age 0+ Rainbow-Steelhead

bensity Eish/m 0.1

Standing Crop kg/ha 0.7

Mean Weight gm 1.0

Mean Length (TL-FL) mm 53-52

Age 1+ Rainbow-Steelhead

pemsity eish/m 0.3

Standing Crop kg/ha 91.0

Mean Weight gm 27.15

Mean Length (TL-FL) mm 140-133
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Tabl e 26. Measured physical paraneters from one station on Lawyers

Creek, tributary of Lower Cearwater River Basin, |daho,

1983.
T T T T T T T T sakion
physical parameter E;;;;;;;;; --------------

""""""""" value
Late Summer
Stream Flow (m3/sec) .01
Annual Stream
Flow Variation Small
Maximum Summer
Temp. (C) 15.5
Instream Cover (%) 41
Eroding Banks
(¢ of banks) 40
Water Velocity (cm/sec) 0
Stream Width (m) 2.0
Stream Depth (cm) 14
Cobble Embeddedness (%) 50
Major Substrate Type Sand
Periphyton Coverage (%) 60
Pool Riffle Ratio 80:20
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Lol0 Creek System

Lolo Creek is approximately 67.1 kilometers in Ilength. The

stream originates in the Cearwater National Forest, southeast

of Weippe, Idaho, and flows westerly to its confluence with the
Clearwater River near Geer, | daho. The wat ershed includes
approximately 196 kil oneters of streans on and off the

Cl earwater National Forest. Mijor tributaries to Lolo Creek are

Yakus, Eldorado, Musselshell, Browns, and Yoosa Creeks. The
system is atypical, in respect to the other streans in this
report. Differences include its large size, granitic watershed

influence, diversity of habitat, and dom nant affects of |ogging.
In addition, Lol0 Creek has an elevation |loss of 1200 neters,
originating at 1597 neters and dropping to 396 neters at the

confluence with the Cearwater River (Espinosa 1975).

Erosion from road construction has been identified as the mgjor
contributor of sediment to the stream system (Espinosa 1975).
Cenerally, roads follow portions of all streans at stream | evel
or on directly adjacent slopes. In addition to the sedinentation
originating from roads, several mning claims contribute to both
sedi nentation and degradation of stream channel integrity on

upper Lol o Creek.
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Lol0 Creek

Lolo Creek is approximately 67.1 kilometers in length, 37.6
kilometers of which are within the Cearwater National Forest.
The streamwithin the forest can be characterized by granitic
substrate, cedar, vyellow pine, grand fir, hemock forest, a
willow alder riparian belt, and a nedium gradient wth
intermttent cascades. Logging on this stream has occurred since
the late 1930's (Space 1964). Both old deteriorating roads and
well maintained roads parallel the entire stream channel. That
portion of stream flowing fromthe forest boundary to the
Clearwater River has a lower gradient and is influenced by deep
canyon terrain and semi arid watershed. Sections of this canyon
widen, which are occupied by smalt farns and provide possible
sal ronid spawni ng areas. Access to this region is difficult,
and is restricted to a few deteriorating private roads. \ater
quality analysis did not identify any limting factors to

sal nonid production (Tables 27a, 27b).

Seven stations were established on mainstem Lolo Creek: station
#1, located at SK 0.8; station #2, located at SK 25.7 near a
bridge crossing; station #3, located at SK 43.4, just below the
National Forest boundary; station #4, located at SK 49.8, above
the confluence of Misselshell Creek; stations #5 & #6, | ocated in
tandem at SK 57.8 prior to instream inprovenments by forest
service personnel; and station #7, located at SK 62.6 below the

mout h of Yoosa Creek.
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Station #l

Fish species conposition included rai nbow st eel head trout,
chi nook salmon, smal | nouth bass, northern squawfish, chi sel -
mouth, redside shiner, |ong nose dace, speckled dace, scul pin, and

possi bly Pacific |anprey, (Entosthenus tritatus) ammocoetes. |n-
sufficient nunbers of individual fish species were collected to

gener ate popul ati on estimates ( Tabl e 28a).

Late summer stream flow was 4.4 m3/sec, W th noderate annual
variation in stream flow. The maxi mum water tenperature during
summer low flow was 21.7 C, approaching |[ethal limits for
sal monid producti on. I nstream cover for overyearling sal nonids
was 28% and bank erosion was 11.1% of the habitat neasured.
Mean water velocity was 65 cm/sec, above the optinum values for
rai nbow st eel head juveniles (Bovee 1978). The average streanf
width during sumer low flow was 11.2 m. Mean water depth was 60
cm, deeper optimum values for rainbow steelhead juveniles (Bovee
1978). Cobbl e enbeddedness was 608, which can severely 1 imit

sal monid production (Bjornn et al 1977).

The major substrate identified was |arge rubble, an optinumsize
for r ai nbow- st eel head juveniles (Bovee 1978). Peri phyt on
cover age of the substrate was 50% indicating moder at e
productivity. The estimated pool riffle ratio of 35:65 indicated
a lack of pool habitat.,, | n general, the stability of the |ower
Lolo Creek channel is very good due to large substrate, |arge,
wel | established riparian vegetation, and a constricted canyon
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environment {Table 29a).

Station #2

Fi sh species observed included juvenile rainbow steelhead trout,
nmountain whitefish, bridgelip suckers, |ongnose dace, speckl ed
dace, and sculpins. One underyearling steel head was seen and, due
to the uneveness of the substrate which made counting of small
fish difficult, a population count was not done. Overyear ling.
steel head density was 0.2 fish/m2 wth a standing crop estinmate of
3.20 kg/ha. N neteen overyearling whitefish were counted at this
station (Table 28a).

Late sumrer streamflowwas 4.1 nB/sec, with noderate variation
in annual stream flow. Maxinum water tenperature during sumrer
low flowwas 16 C,  well below the |ethal limits for salnonid
product i on. I nstream cover for juvenile sal nonids was 26% of
avail able habitat. There were no eroding stream banks. Mean
water velocity was 65 cms/sec, Slightly above the optinmm values
identified by Bovee (1978) . The average stream width was 11.8 m.
Mean water depth was 53 cm slightly above optinum values (Bovee
1978). Cobble enbeddedness was 258, which approach [evels which
can limt salnmonid production (Bjornn et al 1977). The nmaj or
substrate was large rubble, an optinumsize for juvenile rainbow
st eel head (Bovee 1978). Periphyton coverage was 40% indicating
nmoderate productivity. The pool riffle ratio 30:70 indicated a
lack of pool habitat and‘ holding areas for juvenile steelhead.
General channel stability was good wth the exception of fill

associated with bridge construction (Table 293)
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Station #3

Rai nbow- st eel head trout and nountain whitefish were collected at
this station. Subyear|ing rai nbow steel head nunbers were negli-
gible. Standing crop of overyearling rainbow steel head was 0.62
kg/ha, with a density'of ,004 fish/n2 (Table 28a). Muntain white-

fish was the dom nant species in ternms of biomass and nunbers.

Late sumer stream flow was 4.3 m3/sec, W th noderate annual
variation in flow.  The maxi num water tenperature during |ow flow
was 21 C,  approaching the lethal 1imits for salnonid production.
I nstream cover for juvenile rainbow steel head was 8% of the total
area surveyed. No bank erosion was identified in this area.
Mean water velocity was 58 cmsec, slightly above the optinum
values determ ned by Bovee (1978) . Average stream width was
18.7 mduring |ow sumrer flow. Mean water depth was 49 cm, an
opti num value for juvenile rai nbow st eel head (Bovee 1978).
Cobbl e enbeddedness was 758, which can be a limting factor to
sal nonid production (Bjornn et al 1977). The nmmjor substrate
identified was sand, a size considerably smaller than optinmum for
rai nbow st eel head (Bovee 1978). Periphyton coverage was |Q00%
indicating excellent productivity. The estimated pool riffle
ratio was 30:70, indicating a lack of pool habitat. Stream
channel stability was good, due to the presence of bedrock in the
st ream banks. Adj acent to the station, however, a wdening of
t he canyon enabl ed peak flowto scour a small fl oodpl ain (Tabl e
29a).

Station #4



Fi sh species collected included rainbow steel head trout, chinook
salmon, and speckled dace. Standing crops of subyearling and
overyearling rainbowsteelhead trout were 0.93 and 2.9 kg/ha,
respectively, with densities of 0.03 and 0.2 fish/n2 (Table 28b).
Standing crops of subyearling and overyearling chinook salnon
were 3.1 and 12.2 kg/ha, respectively. Densities were 0.9 and

0.5 fish/n2 for subyearling and overyearling, respectively.

Late summer stream flow was 1.3 nB/sec, W th noderate annual

variation in stream flow Maxi mum wat er tenperature during |ow
flow was 18 C. Instream cover for juvenile rai nbow steel head was
21% of the available area. Bank erosion was 23% of stream bank
surveyed. Mean water velocity was 85 cnfsec, well above optinmm
val ues (Bovee 1978). Average sStream wi dth during |low sumer
flow was 6.9m Mean water depth was 22 cm slightly below the
optimum values identified by Bovee (1978). Esti mat ed cobbl e
enbeddedness was 20% below levels which can inhibit salnonid
production (Bjornn et al 1977). The nmmjor substrate was snall

rubbl e an optinmum size for rai nbow st eel head juveniles ( Bovee
1978).  Periphyton coverage of the substrate was 100%, indicating
excel l ent productivity. The pool riffle ratio was  40: 60,

indicating a lack of pool habitat. Stream channel integrity was
good due to well established small and large woody riparian
vegetation and |arge woody debris (Table 29b).

Station #5 '

Rai nbow st eel head trout was the only species observed at this

station. Subyearling standing crop was 3.0 kg/ ha, and
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overyearling standing crop was 22.2 kg/ha. Density estimates for
subyearling and overyearling trout were 0.27 and 0.13 fish/ng,

respectively (Table 28b).

Late summer stream flow was 1.3 nB/sec, with npbderate annual

variation in streamflow The maxi num water tenperature during
low summer stream flowwas 14 c, belowthe |ethal 1imits for
sal noni d producti on. Instream cover for juveni | e rai nbow
st eel head was 23% of the available area. Bank erosion was 6% of
the banks surveyed. Mean water velocity was 46 cm/sec, an optinmum
value for juvenile rainbowsteelhead trout (Bovee 1978). The
average stream width during the Ilow flow period was 9.5 m. Mean
water depth was 30 cm, an optinmum depth for rainbow steel head

trout (Bovee 1978). Cobble enbeddedness was 15% well bel ow
those values identified by Bjornn et al 1977, which rimit sal nonid
product i on. The major substrate was large rubble, an optinum
si ze for rainbow steel head trout (Bovee 1978). The estimated
peri phyton coverage of 100% indicated excellent productivity.

The pool riffle ratio was 50:50, near optimum for sal nonid
fishes. The general streamchannel integrity was good due to the
presence of large substrate, woody debris, and well established
ri parian vegetation (Table 29b).

Station #6

Subyearling rai nbowsteel head trout were observed at this
| ocation but could not be gquantified due to shall ow depth and
great width. In addition to trout, sculpins were noderately

abundant at this station (Table 28b).
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Late sumer streamflowwas 1.3 nB/sec, with nbderate variation
in annual streamflow  The maxi mum sunmer water tenperature was
14 c. Instream cover was 7% of available area. Bank erosion was
not identified at this station. Man water velocity was 43 cm/sec,
whi ch was near optimum for juvenile rai nbow steel head(Bovee 1978).
Average stream width was 12.7 m. Mean water depth was 34 cm, an
opti num val ue for rainbow steel head trout (Bovee 1978). Cobbl e
enbeddedness was 25% close to a value which may limit the produc-
tion of juvenile salnonids (Bjornn et al 1977).The major substrate
was small rubble,which is anong the optinmum sizes for juvenile

steel head (Bovee 1978). Coverage of the substrate by periphyton

was |00% indicating excellent productivity. The pool riffle
ratio was 10:90, indicating a severe lack of pool habitat. The
stream channel integrity was excellent due to good riparian

habitat and well established overstory (Table 29b).

Station #7

Simlar to station 6, subyearling rainbowsteelhead trout were
observed at this location but were not quantified. In  addition,
overyearling rainbow steel head and rai nbow cutthroat hybrids were

observed (Table 28b).

Late summer stream flow was 1.6 m3/sec, W th a small annual
variation in that flow The maximum wat er tenperature recorded
during low flow was 14 ¢. Instream cover for juvenile rainbow
st eel head was 68% of the available area. No eroding stream banks

were identified at this location. Mean water velocity was 83
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cm sec, well above the optinmum values identified by Bovee (1978).

The average streamw dth during low flow was 8.8 m  Mean water
depth was 36 cm an optinum depth for rai nbow steel head juveniles
(Bovee 1978). Cobbl e enbeddedness was 25% a value near the
poi nt which Bjornn et al (1977) found could |imt salnonid
production. The nmajor substrate was small boul ders, an optimm
size for juvenile rai nbow st eel head (Bovee 1978). Peri phyt on
coverage was |QOO% i ndi cating excel l ent  production. The
estimated pool riffle ratio was 10:90, indicating a severe |ack
of pool habitat. The general stream channel stability was
excellent due to large substrate enbedded in stream banks, well

est abl i shed woody overstory, and the presence of woody debris

(Tabl e 29b).
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Table 27a. Water sanple analysis from seven stations on Lol

Creek, tributary of lower Clearwater River Basin

| daho, 1983.
Station T

Cons ti tuent T

" Value  value  value  value
Calcium, Ca, mg/1l 3.93 3.37 3.70 2.06
Magnesium, Mg, mg/1l 1.08 0.90 0.70 0.28
Sodium, Na, mg/1l 3.26 2.53 3.19 2.51
Potassium, K, mg/1l 0.94 0.53 0.63 <0.50
Chloride, Cl, mg/1l 0.02 0.07 0.07 0.18
Carbonate, CO3, mg/l’ <0.22 0 0 0
Bicarbonate, HCO3, mg/1l 0.44 0.36 0.49 0.33
Sulfate, S04, mg/l 1 1 <1 1
Nitrate, NO3, mg/1l <0.01 0.01 <0.01 <0.01
Orthophosphate, P(4, mg/1l <0.01 <0.01 0.01 0.01
Total Residue, mg/1l 65 72 54 6
Non-Filtered Residue,mg/1l <1 <1 2 1
pH 7.3 7.8 8.1 7.4

—— - — ——— ———— A — T W — - ——— - —— ——— — S — T — — - —— — > TS W T T M - —— 0 0 Gun T ——— ——
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Tabl e 27b. Water sanple analysis from seven stations on Lolo
Creek, tributary of lower Clearwater River Basin,

Idaho, 1983.

Station

Constituent s s 1

""" value  value  value
Calcium, Ca, mg/l 2.29 2.29 1.76
Magnesium, Mg, mg/1l 0.34 0.34 0.29
Sodium, Na, mg/1l 2.63 2.63 1.94
Potassium, K, mg/l <0.50 0.50 <0.50
Chloride, Cl, mg/1l 0.11 0.11 0.18
Carbonate, CO03, mg/1 0 0 0
Bicarbonate, HCO3, mg/l 0.33 0.33 0.24
Sulfate, S04, mg/1l 1 1 1
Nitrate, N03, mg/1 0.02 0.02 0.03
Orthophosphate, P04, mg/1l 0.01 0.01 0.01
Total Residue, mg/1l 4 4 4
Non-Filtered Residue,mg/1l 1 1 <1
pH 7.4 7.4 7.5
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Tabl e 28a. Fish population statistics for rainbow steel head trout

on Lolo Creek, tributary of |ower Cearwater River

Basin, |daho, 1982, 1983.

T T T T T T T T T  Nskakion.
____1 _____________________

Biological Parameter Units 1 2 3
“Value  value  value

Age 0+ Rainbow-Steelhead

5;;;;;; ————————————————— fish/m2 0 0

Standing Crop kg/ha 0 0

Mean Weight am 0 0

Mean Length (TL-FL) mm 0 0

Age 1+ Rainbow-3%teelhead

pensity Eish/m 0.2 .004

Standing Crop kg/ha 3.20 .62

Mean Weight gm 17.2 17.2

Mean Length (TL-FL) mm

_—._—__—._————————————_—————_——.——____...——__._—__——..-—___—_——_———.————_.

Insufficient number of rainbow trout were collected to generate

population estimates.
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Tabl e 28b. Fish population statistics for rai nbow steel head trout
on Lolo Creek, tributary of |ower Cearwater River

Basin, |daho, 1982, 1983.

________________________ 2

Density fish/m 0.03 0.27 R R
B B

Standing Crop kg/ha 0.9 3.0
P p

Mean Weight gm 3.0 1.1 r r
e e

Mean Length (TL-FL) mm s s
e e
n n
t t

Age 1+ Rainbow-Steelhead

________________________ 2

Density fish/m 0.2 0.13 R R
B B

Standing Crop kg/ha 2.9 22.2 >

p

Mean Weight gm 17.2 17.2 r r
e e

Mean Length (TL-FL) mm S s
e e
n n
t t
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Tabl e 29a. Measured physi cal

paranmeters from seven stations on

Lolo Creek, tributary of |ower Cearwater R ver Basin,

| daho, 1982, 1983.
T T T T T  den
Physical Parameter _—————1-—_—_--——_——_;-—_—_--——-_—_;-_---m

Tvalee value value

Late Summer 3
Stream Flow (m /sec) 4.4 4.1 4.3
Annual Stream
Flow Variation Moderate Moderate Moder at e
Maximum Summer
Temp. (C) 21.7 16 21
Instream Cover (%) 28 26 8
Eroding Banks
($ of banks) 11.1 0 0
Water Velocity (cm/sec) 65 65 58
Stream Width (m) 11.2 11.8 18.7
Stream Depth (cm) 60 53 49
Cobble Embeddedness (%) 60 25 75
Major Substrate Type Large Rubble Large Rubble Sand
Periphyton Coverage 50% 40% 100%
Pool Riffle Ratio 35:65 30:70 30:70

_———_———————————————_..__—._———_...-—-—_-__————__—_——_——_————————__-__
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Tabl e 29b. Measured Physi cal Paraneters fromseven stations on Lolo

Creek, tributary of lower Cl earwater River Basin, |daho,

1982, 1983.
T T T T T T N kion
Physical Parameter -__—Z--—_-__-E___——-__E_-——_——§--_-

T Value | value  value value
Late Summer 3
Stream Flow (m /sec) 1.3 1.3 1.3 1.6
Annual Stream
Flow Variation Moderate Moderate Moderate Small
Maximum Summer
Temp. (C) 18 14 14 14
Instream Cover (%) 21 23 7 68
Eroding Banks
($ of banks) 23 6 0 0
Water Velocity (cm/sec) 85 46 43 83
Stream Width (m) 6.9 9.5 12,7 8.8
Stream Depth (cm) 22 30 34 36
Cobble Embeddedness (%) 20 15 25 25
Major Substrate Type Small Large Small Small

Rubble Rubble Rubble Boulder

Periphyton Coverage (%) 100 100 100 100
Pool Riffle Ratio 40:60 50:50 10:90 10:90
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Yakus Creek

Yakus Creek originates in te Cearwater National Forest just
east of the western forest boundary. The streamflows north for
8.9 kiloneters before entering Lolo Ceek. This streamhas a
relatively steep gradient except for the lower 3.2 kiloneters. A
wel | maintained road parallels the stream at stream |evel and
riparian buffer zones are relatively intact. | npact to the
stream has been kept to a mninum \Water quality analysis did
not identify any limting factors to salnonid production (Table

30).

Two stations were selected on Yakus Creek: station #, |ocated
2.4 kiloneters from the nouth, and station #2, established bel ow
the confluence of the two major tributaries at SK 4.9.

Station #

Rai nbow trout and sculpins were collected at this lower station.

The standing crop of subyearling rainbowsteel head trout was 6.7
kgszha, W th a density of 0.6 fish/ng. Overyearling estimtes

were 31.6 kg/ha, with a density of 0.2 fish/n2 (Table 31).

Late sumer stream flow was 0.33 m3/sec, W th noderate annual

streamflow variation. The maxi rum water tenperature was 14 c,

well below the lethal limts for sal nonids. | nstream cover for
juvenil erai nbow st eel head was 12% of avail abl e ar ea. Erosi on of
stream banks was 86% Mean water velocity was 53 cm/sec,

slightly above optinum for juvenile rainbowsteelhead (Bovee
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1978). The average width during low flow was 5.97 m. Mean water
depth was 11 cm, below the optinum values for juvenile rai nbow
st eel head {Bovee 1978). Cobble enbeddedness was O. The ngj or
substrate type was small rubble, an optimum size for juverile
rai nbow st eel head (Bovee 1978). Coverage of the substrate py
peri phyton was 60% indicating noderate productivity. The pool
riffle ratio of 10:90 indicated a severe lack of pool habitat.
The general channel stability was fair due to bank erosion and
| ack of large substrate (Table 31).

Station #2

Rai nbow and cutthroat trout were collected at this station. In
addi ti on, scul pins were found in moderate nunbers. No
subyearling rai nbowsteel head trout were collected. St andi ng
crop of overyearllng rai nbow steel head trout was 12.0 kg/ha, wth

a density of 0.7 fish/n2 (Table 31).

Late sumer stream flow was 0.24 nB/sec, wth noderate annual

stream flow variation. The maxi mum water tenperature during |ow
flow was 11 ¢, well below the lethal 1rimits for sal nonids.

I nstream cover was 27% of available area. No bank erosion was
i dentifi ed. Mean water velocity was 41 cm/sec, an optinmum val ue
for juvenile rainbow steel head (Bovee 1978). The average stream
width at lowflowwas 3.93 m. Man water depth was 15 cnm,
shallower than optimal for juvenile rai nbow st eel head (Bovee
1978). Cobble enbeddedness was 40% a value which could 1rimit
salnonid production (Bjornn et al 1977). The nmjor substrate was

small rubbl e, an optimal substrate size for steelhead juveniles
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(Bovee 1978). Periphyton coverage of the substrate was 25% indi-
cating noderate productivity. The estimated pool riffle ratio of
20:80 indicated a |lack of pool habitat for overyearling fish. The
channel integrity in this reach was excellent due to well devel-
oped riparian vegetation and | arge substrate in the bank structure

(Table 32).
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Table 30. Water sample analysis from one station on Yakus

Creek, tributary of Lolo Creek, Idaho, 1983.

Station
Constituent _-—---_----‘-_——I -------------------- )
""""""""""" value
Calcium, Ca, mg/1l 5.70
Magnesium, Mg, mg/l 1.49
Sodium, Na, mg/1l 3.46
Potassium, K, mg/1l 0.88
Chloride, Cl, mg/1l 0.15
Carbonate, C03, mg/1l 0
Bicarbonate, HC03, mg/l 0.53
Sulfate, S04, mg, 1l 1
Nitrate, NO3, mg/1l 0.01
Orthophosphate, P04, mg/1l 0.03
Total Residue, mg/1 20
Non-Filtered Residue, mg/1l 1
pH 7.60
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Table 31. Fish population statistics for rai nbow steel head trout

on Yakus Creek, tributary of Lol o Creek, Idaho, 1982,

1983.
T T T T T Uskakdon.
Biological Parameter Units —-_--——-I--———-—-___; ————————

""" value  value
Age 0+ Rainbow-Steelhead
Demsity Eish/m 0.6 0
Standing Crop kg/ha 6.7 ‘ 0
Mean Weight gm 1.1 0
Mean Length (TL-FL) mm 53-51 0
Age 1+ Rainbow-Steelhead
Demsity Eish/m 0.2 0.7
Standing Crop kg/ha 31.6 12.0
Mean Weight gm 17.2 17.2
Mean Length (TL-FL) mm 118-111 ©135-128
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Table 32. Measured physical parameters from two stations on Yakus

Creek, tributary of Lolo Creek, Idaho, 1983.

e i ———— . ——— . . - T " =" — S W S T W - e W e T Gt e v tme e T WU YN G S G W Gy G G e e W We S S —

Station
Physical Parameter —__——-_-I————_—“_--——--_; ---------
""" value  value
Late Summer
Stream Flow (m3/sec) 0.33 0.24
Annual Stream
Flow Variation Moderate Moderate
Maximum Summer
Temp. (C) 14 11
Instream Cover (%) 12 27
Eroding Banks
($ of banks) 86 0
Water Velocity (ciu/sec) 53 41
Stream Width (m) 5.97 3.93
Stream Depth (cm) 11 15
Cobble Embeddednecss (%) 0 40
Major Substrate Type Small Rubble Small Rubble
Periphyton Coverage (%) 60% 25%
Pool Riffle Ratio 10:90 20:80
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Mussel shel | Creek

Mussel shell Creek is approximately 23.5 kiloneters | ong. The
stream flows in the southwesterly direction toits confluence
wth Lolo Creek at SK 42.6. The mjor tributary to |ower
Mussel shell Creek is Browns Creek. The stream originates in the
Clearwater National Forest east of Wippe, Idaho. Loggi ng
activity, past and present, is found throughout the upper
tributary system The stream flows through Misselshell Meadows,

adjacent to a USFS work canp. At this point a large pond and
spawning channel are present but in degraded condition. From
this point downstream to the confluence of Browns Creek, the
riparian habitat has been degraded by grazing activities. From
the confluence of Browns Creek to Lolo Creek the stream flows
through a canyon environment wth very [|ittle access. The
Mussel shel | drainage is subject to intensive sedinentation and has
deposits of large sand the entire length of the stream \ater

quality analysis did not identify any limting factors to

sal nonid production (Table 33).

One station was |ocated adjacent to the Misselshell work station,
representing the majority of the |ower systemat SK 9.7.

Station #1

Several brook trout and dace were captured at this station and no

rai nbow st eel head trout were seen (Table 34).

Late summer stream flow was 0.22 nB/sec, with noderate annual

82



stream flow variation. The maxi mum water tenperature was 19.4 C,

approaching the lethal limts for salnmonid production. I nstream
cover for juvenile rainbow steelhead was 10% of the available
area. Bank erosion was 55% of the banks surveyed. Mean wat er

velocity was 8.5 cnisec slightly below optinmm values for
juvenile r ai nbow st eel head trout (Bovee 1978). The average
streamwidth was 5.58 m Mean water depth was 47 cm an optinum
depth for juvenile rainbowsteel head trout (Bovee 1978). Cobble
enbeddedness was 40% which can limt salnonid production (Bjornn
et al 1977). The mjor substrate was deep sand, which is a
sub-opti num substrate size for these fish (Bovee 1978). Coverage
of the substrate by peri phyton was 60% I ndicating good
productivity. A pool riffle ratio of 80:20 indicated plentiful

pool habitat (Table 35).
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Tabl e 33. Water sanple analysis fromone station on Missel shell

Creek, tributary of Lolo Creek, Idaho, 1983.

Station
Constituent _-_—-u_—----—-__l ---------------------
"""""""" valee
Calcium, Ca, mg/l 7.48
Magnesium, Mg, mg/1l 1.93
Sodium, Na, mg/l 3.36
Potassium, K, mg/1l | 0.78
Chloride, Cl, mg/l 0.20
Carbonate, CO3, mg/l 0
Bicarbonate, HCO3, mg/1l 0.65
Sulfate, S04, mg/l 2
Nitrate, NO3, mg/1l <0.01
Orthophosphate, PO4, mg/l 0.02
Total Residue, mg/1l 38
Non-Filtered Residue, mg/l 1
pH 7.65
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Table 34. Fish population statistics for rainbow steel head trout

on Mussel shell Creek, tributary of Lolo Creek, Idaho,

1982, 1983.
T T T T N tien T i
Biological Parameter ' Units —-----_----_———I —————————————————

""""""""" valwe

Age 0+ Rainbow-Steelhead
pemsity £ish/m 0
Standing Crop kg/ha 0
Mean Weight gm 0
Mean Length (TI-FL) mm 0
Age 1+ Rainbow-Steelhead B
Density o £ish/m o
Standing Crop kg/ha i
Mean Weight gm T
Mean Length (TL-FL) mm g

¢
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Tabl e 35. Measured Physical Paraneters from one station on

Missel shel | Creek, tributary of Lolo Creek, |daho,

1983,
Station
Physical Parameter --—-—---------—I --------------
""""""" value
Late Summer 3
Stream Flow (m /sec) 0.22
Annual Stream
Flow Variation Moderate
Maximum Summer
Temp. (C) 19.4
Instream Cover (%) 10
Eroding Banks
(¢ of banks) 55
Water Velocity (cm/sec) 8.5
Stream Width (m) 5.58
Stream Depth (cm) 47
Cobble Embeddedness (%) 40
Major Substrate Type Sand
Periphyton Coverage (%) 60
Pool Riffle Ratio 80:20
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Browns Creek

Browns Creek originates east of Weippe, |daho and flows 13.8
kilonmeters in a southerly direction and enters Misselshell Creek
at SK 4.8. This drainage has been extensively and intensively
| ogged and roaded (Espinosa 1975). Road construction and skid
trail operation in intermttent stream channels and little or no

buffer strips along streams have also been observed (Espinosa

1975) . In addition, range and farmng practices on the eastern
portion of the \Weippe prairie, i ncluding riparian zone
destruction and overstory cutting, have contributed to the
sedinment load into this creek. The entire mainstemcreek, to its

confluence with Misselshell Creek, has a degraded riparian zone.
"The Browns Creek watershed appears to be the nost significant,
chronic source of sedinent that inpacts lower L0100 below the
Mussel shel | confluence" (Espinosa 1975). Water quality analysis
did not identify any limting factors to salnonid production

(Tabl e 36).

Due to the intermttent nature of the tributaries and genera

condition of this stream only one station was established,

approximately 1.9 Kil ometers above the confl uence Wi th
Mussel shel | Cr eek. Redsi de shiners were the nost abundant
speci es capt ured.

Station #1

Scul pi ns and speckl ed dace, brook trout and 2 subyearling rai nbow

cutthroat hybrids were present. The field size of the generator
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and the lack of visibility for snorkling precluded a quantitative

eval uation of fish populations (Table 37).

Low sunmer streamflow was 0.33 nB/sec, with noderate variation
in annual streamflow. The rmaxinmum water tenperature during |ow
flow was 16 C, which is belowthe lethal limts for salnonid
producti on. I nstream cover for salnonids was 7% of the total area
avai |l abl e. Stream bank erosion was 53% Mean water velocity was
21 cm'sec, an optinum value for juvenile rainbow steel head (Bovee
1978) . The average width of Browns Creek during low flow was 5.2 m

The mean water depth was 28 cmslightly below opti mum for juvenile
rai nbow st eel head (Bovee 1978). Cobbl e enbeddedness was | QO%

whi ch can limt sal noni d production (Bjornn et al

1977). The mgjor substrate type was sand, silt and clay. The cov-

erage of the substrate by periphyton was 20% i ndi cati ng poor pro-
ductivity due to constant silt deposition. The pool riffle ratio
was 80:20, indicating plentiful pool habitat. The channel integrity
was poor due to excessive bank erosion and |ack of bank structure

(Tabl e 38).
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Table 36. Water sanple analysis from one station on Browns

Creek, tributary of Lolo Creek, |daho, 1983.

Station
Constituent -—--——--——-—————I ---------------------
"""""""""" value
Calcium Ca, ng/1l 6.54
Magnesium My, no/l 1.69
Sodi um Na, ng/l 3.30
Pot assium K ng/l 0. 89
Chloride, d, ng/l 0.20
Carbonate, C03, ny/l 0
Bi carbonate, HC03, ny/l 0. 65
Sul fate, S04, ny/l 2
Nitrate, NO3, ny/l <0 d
Ot hophosphate, P04, ny/l 0.02
Total Residue, ny/l 38
Non-Filtered Residue, ny/l 1
PH 7.65
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Table 37, Fish population statistics for rai nbow steel head trout

on Brown's Creek, tributary to Lolo Creek, |daho,

1983.

P

Bi ol ogi cal Paraneter Units ““““—"I _________________
""""" value

Age 0+ Rainbow-Steelhead

Demsity £ish/m 0

St andi ng Crop kg/ ha 0

Mean Wi ght an 0

Mean Length (TL-FL) mm 0

Age_ 1+ Rai nbow St eel head B

Density fish/ m2 L

St andi ng Crop kg/ ha i

Mean Vi ght gm T

Mean Length (TL-FL) mm (r)

Condition Factor (XK ;J

90



Tabl e 38. Measured physical parameters from one station on Browns

Creek, tributary of Lolo Creek, |daho, 1983.

Station
Physical Parameter ——-_——___—___—_—I —————————————————
T value
Late Summer 3
Stream Flow (m /sec) 0.33
Annual Stream
Fl ow Variation Moder at e
Maxi mum Sunmer
Tenp.  (c) 16
| nstream Cover (5) 7
Er odi ng Banks
(% of banks) 53
Water Velocity (cmsec) 21
Stream Wdth (m 5.2
Stream Depth (cm 28
Cobbl e Enbeddedness (% 100
Maj or Substrate Type
Periphyton Coverage (%) 20
Pool Riffle Ratio 80:20
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El dorado Creek

El dorado Creek is approximately 26.5 kilometers in length. The
stream flows in a northwesterly direction and enters Lolo Creek
at SK 41.8. Several nmjor barriers to upstream novenent were
identified in the lower 3.2 kilometers of stream  These included
a series of cascades with bedrock substrate, a sheer falls of
approximately 3.7 neters, and a junble of large boulders above
t he falls of natural origin wth the addition of sone large
boul ders from adjacent road construction. The mddle reach
of Eldorado Creek has noderately steep gradient characterized by
good riparian habitat and tall overstory. The upper reaches of
the stream have less gradient and less velocity. Meadow and with
abundant top soil is common inthis area. The stream has
abundant pool habitat and plentiful woody debris, although the
riparian habitat is not always present. Water quality analysis
di d not i dentify any chem cal [imtations to sal noni d

production (Table 39).

Three stations were established on Eldorado Creek: station #,
|l ocated at SK 3.7; station #2, located at SK 7.6; and station #3,
| ocated at SK 11.3, adjacent to Salnon Trout Canp.

Station #l

Cutthroat trout was the only species of fish found at this
| ocation (Table 40). Few i ndividuals were seen at this location

and visibility precluded an accurate popul ation estinate.
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Late summer stream flow was 0.93 nB/sec, with noderate annual
streamflow variation. The maxi mum sunmmer water tenperature was
16 C, well below the lethal limts for sal nonids. I nstream cover
was 6% of the total area available and no bank erosion was
observed. Mean water velocity was 34 cm/sec, which is optinmm
for juvenile rainbow steel head (Bovee 1978). The average stream
width during low flow was 11.84 m The water depth was 23 cm
bel ow t hat identified as optinmum for juvenile rainbow steel head
(Bovee 1978). Cobble enbeddedness was 0. The nmjor substrate
was small rubble, an optinum size for juvenile steelhead (Bovee
1978) . Peri phyt on cover age was | 00% i ndi cati ng good
productivity. The pool riffle ratio was 80:20, indicating an
abundance of pool habitat (Table 41).

Station #2

Cutthroat trout was the only species of fish found at this

| ocation but popul ati on estimates were not nmade (Table 40).

Late sunmer stream flow was 0.93 m3/sec, W th noderate annua 1
stream flow variation. The maxi mum summer water tenperature was
15 ¢, well below the lethal [Ilimts for salnonid production.

Instream cover for juvenile rainbowsteelhead was 12% of the
avail able area and no bank erosion was identified. Mean wat er
velocity was 30 cmssec, an optinmumvalue for juvenile rainbow

st eel head (3ovee 1978). The average streamw dth during [ow flow
was 8.02 m Mean water depth was 40 cm an optinum value for
juvenile r ai nbow- st eel head trout (Bovee 1978) . Cobbl e

enbeddedness was 50% which could possibly limit salnonid
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production at this locati on.  The maj or substrate was large
rubble, an optimum size for these fish (Bovee 1978). Periphyton
coverage of the substrate was 70% indicating good productivity.
The pool riffle ratio was 60:40, an optimal ratio for salnonid
streans (Table 41).

Station #3

Cutthroat trout was the only species of fish found at this
location. Densities of subyearling and overyearling cutthroat

trout were 0.23/n2 and 0.30/n2, respectively (Table 40).

Late sumrer stream flow was 0.41 nB/sec, wth practically no
annual stream flow variation. The maxi mum water tenperature was
16 C, well below the lethal Ilimts for salmonid production.

Instream cover for juvenile rainbowsteelhead was 31% of the
avail able area and all banks showed signs of erosion. Man water
velocity was 10 cmsec, slightly below the optinumvalue for
juvenile rainbow steel head (Bovee 1978). The average stream
width during low flow was 10.02 m Mean water depth was 43 cm an
opti mum val ue for juvenile rai nbow steel head (Bovee 1978). Cobble
enbeddedness was |00% which can limt salnonid production (Bjornn
et al 1977). The major substrate was sand, a sub-optimum substrate
size for these fish (Bovee 1978). Periphyton coverage was 0% and
the pool riffle ratio was 100:0, indicating plentiful pool habitat

but a lack of riffle area (Table 41).
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Table 39. Water sample analysis from three stations on Eldorado

Creek, tributary of Lolo Creek, Idaho, 1983.

R S S e S e S S S G S G50 G SR G S W e . GEn S R 0 - s e ey — — " ———— t—— G- Gmp S Y e e B S E W S CER G G S S e S W

Station

Constituent —_-‘Z-_———-__—__—-5___——---—-—-—5_“-

valve value value
Calcium, Ca, mg/1l 3.11 2.75 2.10
Magnesium, Mg, mg/1l 0.46 0.29 <0.25
Sodium, Na, mg/1 3.11 3.82 3.10
Potassium, K, mg/1 <0.5 0.52 0.50
Chloride, C1, mg/1 0.16 0.18 0.14
Carbonate, C03, mg/1 NIL NIL NIL
Bicarbonate, HCO3. mg/1 0.41 0.33 0.28
Sulfate, S04, mg/1l 1 1 1
Nitrate, NO3, mg/l1 >0.01 >0.01 0.01
Orthophosphate, P04, mg/1 0.01 0.01 0.01
Total Residue, mg/i 20 16 6
Non-Filtered Residue, mg/1l 1 2 >1
pH 7.54 7.45 7.28
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Tabl e 40. Fish population statistics for cutthroat trout

on Eldorado Creek, tributary of Lolo Creek, Idaho,

1982, 1983.
T T T T Wgkakton
Biological Parameter Units ——_——I-__ﬁ———_;——---_-—g ------

" Value  value  value
Age 0+ Rainbow-Steelhead
Demsity Eish/m . 0.23
Standing Crop kg/ha
Mean Weight gm
Mean Length (TL-FL) mm
Age 1+ Rainbow-Steelhead
pensity Eish/m 0.30
Standing Crop kg/ha
Mean Weight gm
Mean Length (TL-FL) mm

—-—— s —— . —— - e O S S S WD G R S S G G e S S - WS G W G W G e G Gme MmO Gm G S S S S W A G B G SR e R S S e o

* Information not collected by visual observation techniques.
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Table 41. Measured physical paraneters fromthree stations on

El dorado Creek, tributary of Lolo Creek, |daho, 1983.

Station

Physical Parameter —---_I—-__——_—__———;———_-——————-—; ———————

valee value value
Late Summer
Stream Flow (m3/sec) 0.93 0.93 0.41
Annual Stream
Flow Variation Moderate Moderate Slight
Maximum Summer
Temp. (C) 16 15 16
Instream Cover (%) 6 12 31
Eroding Banks
(¢ of banks) 0 0 100
Water Velocity (cn/sec) 34 30 10
Stream Width (m) 11.84 8.02 10.02
Stream Depth (cm) 23 40 43
Cobble Embeddedness (%) 0 50 100
Major Substrate Type Small Rubble Large Rubble Sand
Periphyton Coverage (%) 100 70 0
Pool Riffle Ratio 80:20 60:40 100:0



Yoosa Creek

Yoosa Creek is approximately 10.6 kilonmeters in |length. The
streamflows in a northwesterly direction and enters Lolo Creek
at SK 56.6. Degredation within this watershed is |ess than other
Lol o Creek subdrainages surveyed. Yoosa Creek flows for nost of
its length through forested terrain. The overall gradient of the
streamis noderate 3.6% (Espinosa 1975). Cenerally the stream has
good habitat for salnmonid rearing with abundant pool habit at and
good riparian cover.The primary concern would be forest road (103)
whi ch parallels the stream and could potentially provide a source
of erosion and sedinent input into the stream \Water quality
analysis did not identify any chemical limtations to salnonid

production (Table 42).

One station was |ocated on Yoosa Creek at SK 3.3 to represent the
| ower reaches. The densities of subyearling and overyearling
rai nbowsteel head were 0.03 fish/n2 (Table 43). Standing crop
estimates were not calculated since weights were not recorded.

One cutthroat trout overyearling was observed.

Late summer stream flow was 0.7 nB/sec, wth noderate annual
stream fl ow vari ati on. The maxi mum water tenperature was 8.9 C
wel | below the lethal limts to salnmonid production. Cover for
rai nbow st eel head juveniles was 53% of the total area surveyed.
No eroding banks were observed. Mean water velocity was 32

cnmisec, an optinmum value for rainbow steel head juveniles (Bovee
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1978) . Average stream w dth during low flow was 7.6 m  Mean

water depth was 28 cm slightly below optimum val ues for rainbow

steel head juveniles (Bovee 1978) . Cobbl e enbeddedness was 608,
which can lint salnmonid production (Bjornn et al 1977). The
major substrate type was small boulder, an optinum size for

rai nbowsteel head juveniles (Bovee 1978). Periphyton coverage
was 808, indicating good productivity. The pool riffle ratio was

50:50, indicating a good balance of pool and riffle habitat

(Tabl e 44).
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Table 42. Water sanple analysis fromone station on Yoosa

Creek, tributary of Lolo Creek, |daho, 1983.

______________ sation .

Constituent L
Val ue

Calcium Ca, nug/l 2.49

Magnesi um My, ng/l 0. 45

Sodi um Na, ng/l 2.69

Pot assium K, ny/l <0. 50

Chloride, d, ny/l 0.16

Car bonate, €03, ny/l 0

Bi car bonate, HC03, ny/l 0. 20

Sulfate, S04, ng/l 1

Nitrate, NO3, mg/i 0.08

Ot hophosphat e, P04, ny/l 0.01

Total Residue, g/l b

Non- Filtered Residue, ny/l <|

PH 7.42
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Tabl e 43.

- — - —— v a——

Bi ol ogi cal Paraneter

Density

Standing Crop

Mean Weight

Mean Length

Age 1+ Rainbow-Steelhead

—— o ———— . - GB em Wm - -

Density

Standing Crop

Mean Weight

Mean Length

on Yoosa Creek,

1982, 1983.

fish/m
kg/ha

gm

Fi sh popul ation statistics for rainbow steel head trout

tributary of Lol0 Creek, |daho,

o - ——— —— ——— . - — o T, - S S - - - —— v~ -

—— e e - ————— . - — e S, g e e S G YR G - -

0.03
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Tabl e 44. Measured physical paraneters fromone station on Yoosa

Creek, tributary of Lolo Creek, |daho, 1983.

Station
Physical Parameter __————_——-__-_—Z ————————————————
""""""" valwe
Late Summer
Stream Flow (m3/sec) 0.7
Annual Stream
Flow Variation Moderate
Maximum Summer
Temp. (C) 8.9
Instream Cover (%) 53
Eroding Banks
($ of banks) 0
Water Velocity (cm/sec) 32
Stream Width (m) 7.6
Stream Depth (cm) 28
Cobble Embeddedness (%) 60
Major Substrate Type Small Boulder
Periphyton Coverage (%) 80%
Pool Riffle Ratio 50:50
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Maggi e Creek

Maggie Creek flows for approximately 23.5 kilonmeters, of which
5.5 kilonmeters flow through the Nez Perce Reservation, and flows
southwesterly to its, confluence with the Mddle Fork C earwater
River. Miggie GCeek originates in ldaho State forest [and and
flows for its entire length through steep canyon terrain. The
riparian zone is good throughout the systemwth the exception of
the lowest 3.2 kiloneters. Water quality analysis indicates no

[imtation to salnonid production (Table 45).

Two stations were established on this stream station #,
| ocated at SK 1.3 during 1982 to represent the [|ower reaches,
and station #2 located at SK 1.63 during the sunmer 1983 to
represent the upper reaches.

Station #1

Rai nbow st eel head trout, northern squawfish, bridgelip sucker,
redside shiner, dace, and sculpin were collected. Esti mat ed
standing crop for overyearling rainbow steel head was 15.9 kg/ha,
with a density of 0.07 fish/n2. Subyearling steelhead were not
captured in sufficient nunbers to calculate estimtes of abundance

(Tabl e 46).

Late summer flow was 0.05 n8/sec, with an extreme variation in
annual streamflow.  The maxi mum water tenperature recorded was
24.4 C, which can limt the production of juvenile salnonids.

I nstream cover was 3% of the total area surveyed. Twel ve
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percent of the stream banks showed signs of erosion. Man water
velocity was 13 cm/set, which is at the |ower range of water ve-
locities most preferred by juvenile rainbow steel head(Bovee 1978).
The stream width averaged 3.25 mat |ow flow. Mean water depth
was 10 cm which is below the preferred depth of juvenile rai nbow
steel head (Bovee 1978). Cobbl e enbeddedness was 408, which may re-
duce salnmonid production (Bjornn et al 1977). The major substrate
was small rubble, which is near optimm size for juvenile rai nbow
st eel head (Bovee 1978). Periphyton covered 70% of the substrate,
i ndi cating good productivity. A pool riffle ratio of 10:90 indi-
cated a lack of holding area for juvenile rainbow steel head. The
general stability of the stream banks was noderate (Table 47).
Station #2

Rai nbow- st eel head and dace were the only species captured.
Esti mated overyearling rainbow steelhead standing crop was 17.1
kg/ha, with a density of 0.09 fish/n2. The subyearling rai nbow
steel head standing crop estimate was 3.3 kg/ha, with a density

of 0.25 fish/n2 (Table 46).

Low summer flow was 0.11 m3/sec, W th noderate variation in
annual streamflow.  The maxi mum water tenperature recorded was
16.7 C, within the tolerance of salnmonids. Thirteen percent
of the area surveyed provided cover for juvenile rainbow
st eel head. Forty nine percent of stream banks surveyed showed
signs of erosion. Mean water velocity was 25 cm/sec, Which is
within the optinmumrange preferred by juvenile rainbow steel head

(Bovee 1978). The stream w dth averaged 4.28 m at low fl ow. Mean
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wat er depth was 10 cm, Which is less than the preferred depth of
juvenile steelhead (Bovee 1978). Cobble enbeddedness was 25%
whi ch shoul d not 1rimit salnonid production (Bjornn et al 1978). The
maj or substrate was small rubble, near optinumsize for juvenile
st eel head (Bovee 1978), Periphyton coverge of the substrate was

| O0% indicating good primary productivity. The pool riffle ratio

of 20:80 identified a lack of holding area for overyearling salm-

oni ds. In general, the stability of this streamwas good except

that the riparian zone has no influence on the channel at
(Table 47).

| ow fl ow
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Table 45. Water sanple analysis fromtwo stations on Maggi e Creek,

tributary of MF.
1983.

Constituent

Calcium, Ca, mg/1l
Magnesium, Mg, mg/1l
Sodium, Na, mg/1l
Potassium, X, mg/1l
Chloride, Cl, mg/1l
Carbonate, CO3, ng/l
Bicarbonate, HCO3, mg/l
Sulfate, S04, mg/l
Nitrate, NO3, mg/1l
Orthophosphate, P04, mg/l
Total Residue, mg/l

Non-Filtered Residue, mg/1l

Cl earwater R ver Basin, |daho, 1982,

Station
______-___I___________g _______________
"""""" valwe  value

7.5 7.9
3.0 2.6
4.9 4.1
2.8 2.3
<0.01 0.07
<0.22 0.24
0.88 2.65
1.0 1.0
<0.01 0.01
0.02 0.03
95 114
<1 7
7.6 7.6

- ———— — —— ——— e M G = s G - —— - T G — S . W Sme -
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Table 46. Fish population statistics for rainbow steel head trout
on Maggie Creek, tributary of MF. Cearwater River
Basin, |daho, 1982, 1983.

Station

Biological Parameter Units "a"--—--z-—————-————; ------

—————— Value ValJ;_
Age 0+ Rainbow-Steelhead
B;;;;;; ————————————————— Fish/m2 0.25
Standing Crop kg/ha 3.3
Mean Weight gm 1.3
Mean Length (TL-FL) mm 55-43
Age 1+ Rainbow-Steelhead
5;;;1;; ————————————————— Fish/m2 0.07 0.09
Standing Crop kg/ha 15.9 17.1
Mean Weight gm 22.0 18.9

- m T G T - 0 - - G . G IR G e M S e G GED M G G D W W G S G D N G M W GHP G R W TR R N D S W G G G S Gne S ven e

107



Tabl e 47.

Measur ed physi cal

parameters fromtwo stations on Maggi e

Creek, tributary of MF Cearwater R ver Basin, |daho,
1982, 1983.

T

Physical Parameter "_—_I ————————————————— I
_——’\-7;1;; _______________ value

Late Summer
Stream Flow (m3/sec) 0.05 0.11
Annual Stream
Flow Variation Extreme Moderate
Maximum Summer
Temp. (C) 24.4 16.7
Instream Cover (%) 3 13
Eroding Banks
($ of banks) 12 49
Water Velocity (cm/sec) 13 25
Stream Width (m) 3.25 4,28
Stream Depth (cm) 10 10
Cobble Embeddedness (%) 40 25
Major Substrate Type Small Rubble Small Rubble
Periphyton Coverage 70% 100%
Pool Riffle Ratio 10:90 20:80
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M ssi on Cr eek

Al though the vast mgjority of Mssion Creek was surveyed in 1982
(Kucera et al 1983), the wuppernost reach of this stream was
surveyed during the sunmer of 1983. The upper reaches are
heavi | y grazed by cattle and subject to degradation by road
construction and heavy equipnent use. The stream flows through
intermttent forest and meadow habitats. The sanpling station
was located 3.2 km north of Forest, Idaho at SK 31.9. The
following survey results are an appendumto the 1983 report.
Water analysis did not indicate any limtations to salmonid pro-
duction (Table 48).

Headwaters Station (#5)

Rai nbow st eel head trout and speckled dace were captured during
the summer of 1983. Estimated standing crop of overyearling
r ai nbow- st eel head was 15.53 kg/ha, with a density of 0.03
fish/nR. No subyearling sal nonids were captured (Table 49).

Late summer stream flow was 0.03 nB/sec, W th noderate annual
variation in flow. The maxi num water tenperature recorded was
21.1 ¢, Wwhich is close to the wupper lethal limt for sal nonids.
Two percent of the area surveyed provided cover for overyearling
r ai nbow- st eel head and 41% and of the stream banks
showed signs of erosion. Mean water velocity was 17 cm/sec,
which is near optimumfor this species (Bovee 1978). The average
streamwidth was 1.5 mduring low flow Mean stream water  depth

was 12 cm below the optimum value described by Bovee (1978).
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Cobbl e enbeddedness was 25% Which shoul d not inpair salnonid pro-
duction (Bjornn et al 1977). The major substrate was small rubble
near the optinum size for juvenile rainbow steel head (Bovee 1978).
Peri phyton coverage was 80% indicating 9ood productivity.  The
pool riffle ratio was 20:80, indicating a lack of pool or holding
area for overyearling rainbow steel head. Bank and stream stability
was poor due to the lack of riparian vegetation @and  surrounding

soi | substrate (Table 50).
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Tabl e 48. Water sanple analysis from one station on M ssion Creek,

Tributary of Lapwai

Creek,

| daho, 1983.

—————————————————————————————————————————————————————————— O = e - o -

Constituent

Station

——— —————— - A T - G G D G W - S R - T e

Calcium, Ca, mg/l
Magnesium, Mg, mg/1
Sodium, Na, mg/1l
Potassium, K, mg/1l

Chloride, Cl, mg/1l
Carbonate, C03, mg/1
Bicarbonate, HCO3, mg/1
Sulfate, SO4, mg/1l
Nitrate, NO3, mg/1l
Orthophosphate, PO4, mg/1

Total Residue, mg/1l

Non-Filtered Residue, mg/1l
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Table 49. Fish population statistics for rainbow steel head trout

on Mssion Creek, Tributary of Lapwai Creek, I|daho,

1983.
T T T T T T T T T T T T T T skakion
Biological Parameter Units —_-——_————‘_——; ______________

""""""" value
Age 0+ Rainbow-Steelhead
pensity £ish/n’ 0
Standing Crop kg/ha 0
Mean Weight gm 0
Mean Length {(TL-FL) mm 0
Age 1+ Rainbow-Steelhead
pensity £ish/m 0.03
Standing Crop kg/ha 15.53
Mean Weight gm 15.25
Mean Length (TL-FL) mm 176-168

e e e = o ———— — — ————— - — S W =" - - = S T - S e W S M G G G e e S - S S S 4 S e e e S5 6 R e
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Tabl e 50. Measured physical paranmeters from one station on M ssion
Creek, tributary of Lapwai Creek, |daho, 1983.

Station
HQI Attribute __--_—__-_--__———-_g ————————————————————
""""""""""""" valee
Late Summer
Stream Flow (%) (m3/sec) 0.03
Annual Stream
Flow Variation Moderate
Maximum Summer
Temp. (C) 21.1
Cover (% area) 2
Eroding Banks
(% of banks) 41
Water Velocity (cm/sec) 17
Stream Width (m) 1.5
Stream Depth (cm) 12
Cobble Embeddedness (%) 25
Major Substrate Type Small Rubble
Periphyton Coverage 80
Pool Riffle Ratio 20:80
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Pi ne Creek

Pine Ceek flows for approxinmately 22.5 kiloneters of which 4.0
kKiloneters flow wthin the Nez Perce Reservation boundary. At |ow
sumer flow the stream is reduced to about 11.3 kilometers in
length. The streamarises in farmand adjacent to Lel and, |daho,
flows intermttently for about 6.4 kilometers, and then drops into
a noderately steep sided canyon, neeting the mainstem C earwater
River at RK 28.8. The lower two mles of this canyon provide

grazing and agricultural activities. The riparian vegetation

appears to be in good shape, with the exception of the ypper

agricultural reaches and near the nouth. Water quality analysis
showed no indication of factors |[|imting salnonid production
(Table 51).

Two stations were established on Pine Creek to represent the two
main habitats present: station #, |ocated at SK 1.6;and station
#2, located at SK 6. 4. Beyond this point upstream novenent of
adult fish would be inpaired Dby channel size and a series of
small falls.

Station #1

Speckl ed dace and rainbow steel head trout were the only species
capt ur ed. Estimated standing crop for overyearling rai nbow
steel head was 17.3 kg/ha, wth a density of 0.10 fish/n2.  The
estimated standing crop of subyearling steel head was O.Lf(g/ ha,

wth a density of 0.03 fish/n2 (Table 52).
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Late sumer stream flow was 0.05 m3/sec, W th noderate annual

stream flow variation. The maxi num water tenperature recorded
during low flow was 16 C, which is wthin the tolerance of
of rai nbow st eel head trout. Nine percent of t he area

surveyed provided cover for overyearling rainbow steel head and
94% of the stream banks showed erosion probl ens. The mean wat er
velocity was 11 cms/sec, |lower than that most preferred velocities
by rainbowsteelhead (Bovee 1978). The nmean stream wi dth was
3.34 mduring low flow The average stream depth was 13 cm, less
than that most preferred depth of juvenile rainbow trout (Bovee
1978). Cobbl e enbeddedness was 25% which is probably not
limting to salmonid production (Bjornn et al 1977). The major
substrate identified was large rubble, the most preferred by
juvenile rainbow trout (Bovee 1978). Peri phyton coverage was
808, i ndi cating good productivity. The pool riffle ratio of
20:80 indicated a lack of holding area for overyearling steelhead
trout. The general stability of this section of stream was fair
(Tabl e 53).

Station #2

Speckl ed dace, scul pin, and rainbow steel head trout were the only
species captured. The estimated standing crop of overyearling
rai nbow st eel head was 37.8 kg/ha, wth a density of 0.25 fish/ng.
Standing crop of subyearling rainbowsteelhead was 18.4 kgl ha,

wth a density of 0.98 fish/nR (Table 52).

Late sunmmer stream flow was 0.04 m3/sec, W th noderate annual

variation in flow  The maximum Water tenperature recorded during
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low flowwas 16 C wthin the tolerances of rainbow steel head
trout. Twenty t wo percent  of t he area surveyed
provided cover for overyearling steelhead trout. FErosion was
identified on 66% of the stream banks. Mean water velocity was 9
cm sec, below the optinum velocities identified by Bovee (1978)
for this species. The nean stream w dth was 2.61 mat |ow flow.
Mean stream depth was 16 cm below the optinum for rainbow
st eel head juveniles (Bovee 1978). Cobbl e enbeddedness was 50% a
point at which Bjornn et al (1977) indicated salnonid production
could be inhibited. Mijor substrate identified was |arge rubble,
which is optimum for juvenile rainbow steel head (Bovee 1978).
Peri phyton coverage was 80% indicating good productivity. The
pool riffle ratio was 50:50, providing both cover and food
production for juvenile rainbowsteelhead. The stability of the
banks and the general stability of the stream was good due to
the large substrate (boulders, ect.) reinforcing the banks and

stream channel (Table 53).
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Table 51. Water sanple analysis fromtwo stations on Pine O eek,

tributary to lower Cearwater R ver Basin, |daho, 1983.

— ————— —— —— = S T e S N Gme T S M e G G W G e G GES T =S G G S G P He W e Sh Mme G T G G W T G S GRS e NS G WS G W W D W e

Station
Constituent —__---_—--l'———--_—————___-; --------------
""""" value  value
Calcium, Ca, mg/1l 28.59 32.64
Magnesium, Mg, mg/1l 9.72 10.74
Sodium, Na, mg/1l 11.80 12.57
Potassium, K, mg/l 5.05 4.09
Chloride, Cl, mg/l 0.08 0.06
Carbonate, CO3, mg/1l 0.16 0.33
Bicarbonate, HCO3, mg/1l 2.04 2.24
Sulfate, S04, mg/l 1 1
Nitrate, NO3, mg/1l 0.13 0.51
Orthophosphate, P04, mg/1l 0.17 0.18
Total Residue, mg/1l 218 266
Non-Filtered Residue, mg/1l <1 <1
pH 7.93 8.27
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Table 52. Fish population statistics for rai nbow steel head trout
on Pine Creek, tributary of lower Cearwater River

Basi n, |daho, 1983.

Station

Biological Parameter ' Units _—__—--I--_————-—-_; ———————

© value value
Age 0+ Rainbow-Steelhead
Demsity £ish/m 0.03 0.98
Standing Crop kg/ha 0.%3 18.4
Mean Weight gm %:3 1.8
Mean Length (TL-FL) mm 66-6% 64-62
Age 1+ Rainbow-Steelhead
B;;;;;; —————————— T fish/m2 0.10 0.25
Standing Crop kg/ha 17.3 37.8
Mean Weight gm 17.1 15.2
Mean Length (TL-FL) mm 121-114 119-104

——— - ————— - ——— - S W = Gre A T W M S S S S e SIe S e e M G G CE- AR G W S G S G G I G GG R S G GE T G S G S S - —
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Tabl e 53. Measured physical paraneters fromtwo stations on Pine

Creek, tributary of lower Cearwater River Basin, |daho,

1983.
""""""""""""""""""""""" station
Physical Parameter -_———__—“1_—_—__—-—————-——_--__; ----------
"""" value  value

Late Summer

Stream Flow (m3/sec.) 0.05 0.04
Annual Stream
Flow Variation Moderate Moderate
Maximum Summer
Temp. (C) 16 16

Instream Cover (%) 9 22
Eroding Banks

(% of banks) 94 66
Water Velocity (cm/sec.) 11 9

Stream Width (m) 3.34 2.61

Stream Depth (cm) 13 16
Cobble Embeddedness (%) 25 50

Major Substrate Type Large Rubble Large Rubble
Periphyton Coverage (%) 80 80
Pool Riffle Ratio ' 80:20 50:50
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Rabbit Creek

Rabbit Creek is an intermttent streamthat flows into the South

Fork Clearwater River at RK 11.3. The streamflows in a westerly
direction through farmand and occasional steep canyon terrain.
Riparian vegetation is good in nost sections of this stream
except where the stream flows through @ pasture at SK 5.1. Wen
surveyed during August 1983, this stream was conpletely dry in
t he lower 4.8 kilometers and intermttent the rest of its
length. One subyearling rainbow steel head Wwas captured in the
upper reaches of the creek at SK 5.5 (Table 55) and several
possi bl e hatchery fish were found in a pool at SK 5.6. Since
only a trickle of water was available during the low flow peri od,
attributes are reported but not elaborated on (Table 56). Vat er
quatity anal ysis indicated no mgjor linmitations to salnonid pro-

duction (Table 54).
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Table 54. Water sanple analysis fromone station on Rabbit Creek,

tributary of S F.

Calcium, Ca, mg/1l
Magnesium, Mg, mg/1l
Sodium, Na, mg/1l
Potassium, K, mg/l
Chloride, Cl, mg/1l
Carbonate, CO3, mg/1l
Bicarbonate, HCO3, mg/l
Sulfate, S04, n3/1
Nitrate, NO3, mg/1l
Orthophosphate, P04, mg/l
Total Residue, mg/1l

Non-Filtered Residue, mg/1l

Cl earwater R ver Basin, |daho, 1983.

- — o —— ——— - " W —— T - S G - S G e he e
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Tabl e 55. Fi sh popul ation statistics for rainbow steel head trout
on Rabbit Creek, tributary of S.F. Cearwater R ver
Basi n, |daho, 1983.

— — . = e G- S e e W G D G S G G GEN NS W W G e G . S S e GUP TaD MR G SR WEP SR SR MR GNP P | . e e W s GRS Ae Gae G T G S S Bee Thm GH G S G G W

Station
Bi ol ogical Parameter Units "“—"““I -------- -
"""""" value
Age 0+ Rainbow-Steelhead
Density £ish/m 0.01
Standing Crop kg/ha 0.38
Mean Weight gm 3
Mean Length (TL-FL) mm 59-57
Age 1+ Rainbow-Steelhead
pensity Eish/m 0
Standing Crop kg/ha 0
Mean Weight gm 0
Mean Length (TL-FL) mm 0

- ————— — T — N - > G S " T W= " = G e G e i G S M M S S G S S W S G M D UM e O e G G S5 e S S A S e
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Tabl e 56. Measured physi cal
Creek, tributary of S F.

1903.

Late Summer
Stream Flow (m3/sec)

Annual Stream
Flow Variation

Maximum Summer
Temp. {(C)

Instream Cover (%)

Eroding Banks
(3 of banks)

Water Velocity (cm/sec)
Stream Width (m)

Stream Depth (cm)

Cobble Embeddedness (%)
Major Substrate Type
Periphyton Coverage (%)

Pool Riffle Ratio

paraneters from one station on Rabbit

Cl earwat er Ri ver Basin, |daho,

Small Rubble



Sally Ann Creek

Sally Ann Creek flows for 2.6 kilometers, of which 0.5 kiloneters
flow within the Nez Perce Reservation boundaries.This stream fl dvvs
in a westerly direction to its confluence with the South Fork
Clearwater River at RK 19. The streamoriginates in a wood |ot
and pasture environnent and flows parallel to a county road for
most of its length. A barrier exists at SK 1.8, which prevents
upstream novenent of adult anadronous fish. The major tributary
of Sally Ann Creek is Wall Creek, which provides the majority of
flow to the system during periods of [|ow flow Ri pari an
vegetation is generally good except where the stream enters
fenced pasture land. The sanple station was |ocated at SK 0.5.
Results of the water quality analysis indicated no [limting
factors for salnonid production (Table 57).

Station #

One station was established on Sally Ann Creek to represent the
reach below the barrier. This station was |located at stream km
0.5. The creek above the barrier tends to be intermttent and is

not associated with the anadronous fishery.

Cutthroat trout, rainbowtrout and sculpins were captured at
station #1. The estinmated standing crop of overyearling rai nbow
trout was 38.63 kg/ha, with a density of 0.4 fish/ng. The
estimated standing crop.0 f subyear ling rainbow steel head was
14.69 kg/ha wth a density of 1.0 fish/n2 (Table 58). Cutthroat

trout were captured in small nunbers.
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Late summer stream flow was 0.21 nB/sec,with noderate variation in
annual streamflow.  The maxi num water tenperature recorded was
16.7 C, which is below the lethal Ilimt for trout product i on

Instream cover for overyearling rainbowsteelhead was 25% of
the total area surveyed and 138 of the banks showed signs of
erosion. Mean water velocity was 41 cm/sec, which is the value
most preferred by overyearling rainbow steel head. The average
streamw dth at low flow was 3.2 m. Mean water depth was 16 cm,
slightly less than that preferred by juvenile rainbow steel head
(Bovee 1978). Cobble enbeddedness was 40% which is probably
[imting to salnonid production (Bjornn et al 1977). The nmjor
substrate was small boulder, whichis preferred by juvenile
rai nbow st eel head (Bovee 1978). Peri phyton covered 100% of the
substrate, indicating a productive stream The pool riffle ratio
of 40:60 indicated holding area present for juvenile salnonids.

This reach of Sally Ann Ceek was quite stable, with very good
low riparian vegetation. Tall woody vegetation was lacking in

some areas, although the understory vegetation generally forned

a conpl ete canopy over the stream (Table 59).
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Tabl e 57. Water sanple analysis from one station on Sally Ann

Creek, S.F. Cearwater R ver, |daho, 1983.

Station
Constituent -—_--___--—__—_I ---------------
"""""""""" valwe
et en mey TR
Magnesium, Mg, mg/l 2.38
Sodium, Na, mg/l 3.17
Potassium, K, mg/l 0.99
Chloride, Cl, mg/l 0.14
Carbonate, C03, mg/l 0
Bicarbonate, HCO3, mg/l 0.73
Sulfate, S04, mg/l 1
Nitrate, NO3, mg/1l <0.01
Orthophosphate, P04, mg/l 0.05
Total Residue, mg/1 70
Non-Filtered Residue, mg/l 1
pH 8.05

_..-.__—__..————_-—_—_—_————-——————_—_——_———_————_——————__———_—_——
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Table 58. Fish population statistics for rainbow steel head trout
on Sally Ann Creek, tributary of S.F. Cearwater R ver
Basi n, |daho, 1983.

e e Om G E GE S D GSP e . G WD s o R e et TS Gam e S G T e S S Mae M S G G S SEe S . R S S S i —- - S A - T i - . M G S G A8 S

Station
Biological Parameter Units _—--—_—-__1 ----------
""""" value
Age 0+ Rainbow-Steelhead
pemsity Eish/m 1.0
Standing Crop kg/ha 14.69
Mean Weight gm 1.4
Mean Length (TL-FL) mm 52-49
Age 1+ Rainbow-Steelhead
Demsity Eish/m 0.4
Standing Crop kg/ha 38.63
Mean Weight gm 15
Mean Length (TL-F1) mm 117-109
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Tabl e 59. Measured physi cal

Ann Creek, tributary of S.F. Cearwater

| daho, 1983.

parameters from one station on Sally

Ri ver Basin,

phy Si cal Par aneter

Late Summer
Stream Flow (m3/sec)

Annual Stream
Flow Variation

Maximum Summer
Temp. (C)

Instream Cover (%)

Eroding Banks
(% of banks)

water Velocity (cm/sec)
Stream Width (m)

Stream Depth (cm)

Cobble Embeddedness (%)
Major Substrate Type
Periphyton Coverage (%)

Pool Riffle Ratio

l21

Moderate

16.7

25

13
41
3.2
16

40
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Wal | Creek

Vall Creek flows for approximately 11.1 kiloneters and is
entirely off the reservation. Since the streamcontributes the
majority of flow to the Sally Ann system a survey of this
stream was undertaken. Wall Creek flows in a northwesterly
direction and neets Sally Ann Creek at SK 1.4. The stream
originates in pristine forest land and flows through a steep
sided valley with grazing land interm xed. Water is diverted
fromthe extreme upper reaches for stock water and irrigation by
the Clearwater Water Assn. Several small dans could potentially
hi nder upstream novenent of adult anadronous sal nonids. However,

the survey indicates that they are not wthin the zone of
anadrormous  fish production. Above SK 3.2 only cutthroat trout
were col | ected. Results of the water quality analysis indicated

no limtations to salnonid production (Table 60).

Two stations were established on Wl Creek: station #,
representing the |ower reaches of the creek, was located at SK
0.02, and station #2, representing the predonminantly cutthroat

trout habitat in the upper reaches, was |ocated at SK 3. 1.

Station #l
Bull trout, cutthroat trout, rainbow trout and sculpins were
captured at this station. The estimated standing crop for

overyearling rainbow steel head trout was 24.3 kg/ha, Wth a
density of 0. 2 fish/ng. Subyearling rai nbow steel head standing

crop was 5.2 kg/ha, with a density of 0.5 fish/n2 (Table 61).
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Late summer stream flow was 0.13 m3/sec, W th noderate annual
variation in flow The maxi num water tenperature was 18.9 C,
bel ow t he | et hal limt for sal monid producti on.
| nstream cover for overyearling rainbow steel head was 14% of the
total area. Erosion of stream banks was ex of the total bank
| engt h. Mean water velocity was 31 cm/sec, preferred by juvenile
rai nbow steel head trout (Bovee 1978). The average stream width
at low flow was 3.56 m. Mean water depth was 12 cu, shal | oner
than the optimum depths identified by Bovee (1978). Cobbl e
enbeddedness was 40%, a value which can affect salmonid
producti on (Ejornn et al 977). Large boulders were the
predom nate substrate, identified as that nost preferred by
juvenil e rai nbowsieel head (Bovee 1978). Periphyton coverage was
20%, indicating lower primry productivity than most other
streans on the reservation. The pool riffle ratio was 80:20,
i ndicating abundanct pool habitat. This stream has excellent
riparian over and wunderstory and has excellent stability due to
the large substrate in both the banks and the stream bottom
(Tabl e 62).
Station #2

Only cutthroat trout and sculpin were captured at station #2
The range for anadronous sal nonids seens to end between these two

stations, probably due to a lack of water for passage (Table 61).

Late sumer flow was 0.12 m3/sec, Wth a noderate annual

variation in flow The maxi num water tenperature was 12.2 C
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well within the rimits for salnonid production. Thirteen percent

of the area surveyed provided cover suitable for juvenile rai nbow

steelhead trout. Only 11% of the banks showed signs of er osi on.
Mean water velocity was 28 cm/sec, an optimum val ue for juvenile
rai nbow st eel head (Bovee 1978). The nmean streamwi dth at |ow fl ow

was 2.95 m. Mean stream depth was 14 cm, bel ow that which Bovee
(1978) reported as most preferred by juvenile  rainbow steel head.
Cobbl e enbeddedness was 40% approaching that |evel which can rinit
sal monid production (Bjornn et al 1977). The major substrate
avail able was large rubble, a size preferred by juvenile rainbow
steel head trout (Bovee 1978). Periphyton coverage was 50% i ndica-
ting adequate productivity. Riffle habitat was predom nant, indi-
cated by a 10:90 pool riffle ratio. The habitat at this site is
good with excellent tall riparian cover. However, there is a |ack
of low riparian vegetation since cattle graze in this area. The
streamat this point is quite stable due to the extensive woody

structure within the stream banks (Table 62).
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Tabl e 60. Water sanple analysis fromtwo stations on Wall Creek,

Tributary to Sally Ann Creek, |daho, 1983.

Station

—-__---——I-_--——__—_—__--_; ____________
"""""" value  value

Calcium, Ca, mg/1l 7.48 7.21

Magnesium, Mg, mg/1l 1.93 2.03

Sodium, Na, mg/l 3.36 3.01

Potassium, K, mg/1l 0.78 0.88

Chloride, Cl, mg/l 0.15 0.18

Carbonate, CO3, mg/l Nil Ni1l

Bicarbonate, HCO3, mg/1l 0.69 0.61

Sulfate, S04, mg/. 1 1

Nitrate, NO3, mg/l 0.01 0.01

Orthophosphate, P04, mg/1l 0.05 0.05

Total Residue, mg/l 62 66

Non-Filtered Residue, mg/l 3 3

pH 7.82 7.94
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Table 61. Fish population statistics for rai nbow steel head

trout on Wall Creek, tributary of Sally Ann Creek,

| daho, 19883.
""""""""""""""""""""""""""" station
Biological Parameter Units _-—---1_ >

T value value

Age 0+ Rainbow-Steelhead C
pensity £ish/m’ 0.5 :
Standing Crop kg/ha 5.2 E
Mean Weight | gm 1.0 g
Mean Length (TL-FL) mm 54-52 E
Age 1+ Rainbow-Steelhead T
Density Eish/m 0.2 o
Standing Crop kg/ha 24.3 z
Mean Weight : gm 13.6 0
Mean Length (TL-FL) mm 114-110 ?

y
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Tabl e 62. Measured physical paraneters fromtwo stations on

Vall Creek, tributary of Sally Ann Creek, |daho,

1983.

T T T T ks

Physical Parameter ———_—I__——_——_—-_‘_-_-_—_——; ——————————
Tvale value

Late Summer

Stream Flow (m3/sec) 0.13 0.12

Annual Stream

Flow Variation Moderate Moderate

Maximum Summer |

Temp. (C) 18.9 12.2

Instream Cover (%) 14 13

Eroding Banks

(% of banks) 6 11

Water Velocity (cm/sec) 31 28

Stream Width (m) 3.56 2.95

Stream Depth (cm) 12 14

Cobble Embeddedness (%) 40 40

Major Substrate Type Large Boulder Large Rubble

Periphyton Coverage (%) 20 50

Pool Riffle Ratio 80:20 10:90
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Three M1le Creek

Three Mle Creek flows approximately 28.5 kiloneters of which 6.9

kKilometers are within the Nez Perce Reservation. The stream
flows in a southeasterly direction and neets the South Fork of
the Qearwater River at RK 14.5. The stream originates south of
G angevi |l | e, |daho in forested land and flows north through
Grangeville and adjacent agricultural land. Discharge fromthe
G angeville reclamation plant enters Three Mle Creek north of the
town. The |ower eight kilometers flow through a noderately steep
canyon wth limted access. A series of 2 wfalls presents
a potential barrier to upstream mgration of adult anadronous
salmonids at SK 9.5. Water quality analysis indicated no rimita-
tions to salnmonid production, althrough el evated nutrients were

noted (Table 63).

Three stations were established on Three Mle Creek: station #,
located at SK 1.3 and surveyed during sumer 1982; station #2,
| ocated at SK 10.3 and sanpled during sunmer 1983; and station
#3, located at SK 18 and al so sanpl ed during summer 1983.

Station #1

Fish species present included rainbowsteelhead trout, juvenile
chi nook sal non, northern squawfish, chisel nouth, redsi de shiner,
bridgelip sucker, speckled dace, and pauite sculpin. Northern
squawfi sh was the nost abundant species present and insufficient
nunbers of rai nbow st eel head were collected to estimte

popul ati on size (Table 64).
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Late sumrer flow was 0.09 m2/sec, W th extrene annual variation in
stream flow. The maxi mum water tenperature was 24.4 C whi ch
woul d be limting for sal moni d producti on. I nstream
cover for overyearling rainbow steelhead was 7%  Approxi mately
15% of the stream banks showed signs of erosion. The nean water
velocity was 15 cm'sec, which Bovee (1978) indicated to be
optimum for juvenile rai nbow st eel head. The average stream
width was 4.25 m at low flow.  Mean water depth was 13 cm, which
Bovee (i978) found to be bel ow optinmum for this species. Cobble em
beddedness was 60% which Bjornn et al (1977) found could severely
limit salmonid production. The nmajor substrate was small rubble,

which is near the optimal size for juvenile rainbow steel head
(Bovee 1978). Periphyton coverage was 70% i ndi cating good
productivity. The pool riffle ratio of 20:80 indicated a |ack of

holding area for overyearling rai nbow st eel head trout. The
overall stability of this section of stream was poor due to
fl ooding and constant erosion (Table 65).

Station #2

Rai nbow- st eel head trout and speckled dace were the only species
capt ur ed. Four overyearling r ai nbow st eel head trout were
col l ected but the sanple was insufficient to calculate a
popul ation estimate. These fish were identified as hatchery fish
due to their eroded fins and the fact that they were above the

identified barrier to mgration (Table 64).

Late sunmer streamflow was 0.16 n8/sec, W th high variation in
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annual  stream fl ow The maxi num water tenperature was 21.1 C,
near the maxi mum | et hal tenperature for sal noni ds.

Instream cover for overyearling rainbow steel head was 26% of the

area surveyed. Three percent of the stream banks surveyed
exhi bited erosional problens. The nean water velocity was 23
cmsec, an optinmal value as determned by Bovee (1978). Aver age

streamw dth was 4.51 mat low flow.  The nean stream depth was 16
cm slightly less than optimal for juvenile rainbow steel head
(Bovee 1978). Cobble enbeddedness was 40% possibly limting
sal noni d producti on (Bjornn et al 1977 ). The
maj or substrate was small boulder, an optimal size for rai nbow
steel head juveniles (Bovee 1978). Periphyton coverage was 0%
which indicated |ow productivity. The pool riffle ratio of 40:60
i ndi cated a deficiency of pool habitat. The stability of the banks
and the streamin general was very good since riparian vegetation
was wel | devel oped and the cobbl e-boul der substrate provided a
sturdy stream bed (Table 65).

Station #3

Only speckled dace were captured and no salnonids were seen

(Tabl e 64).

The 1 owsummer flow was 0.18 nB/sec, wth high variation in
annual stream flow.  The maxi mum water tenperature was 12.2 c,
wel | W t hin t he limts for rai nbow st eel head.
I nstream cover was 68% of &e area surveyed and 63% of the stream
banks observed showed signs of erosion. Man water velocity was
33 cnm'sec, an optimal value for rainbow steel head juveniles (Bovee
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stream depth was 16 cm a depth Bovee (1978) found to be less
t han opti mal . Cobbl e enbeddedness was 40% I ndicating a
potential problem wth salnmonid production (Bjornn et al 1977)

The major substrate was |oose gravel, which would make good
spawni ng substrate, but was bel ow opti mum size for rearing of
juvenile rainbow steel head (Bovee 1978). Periphyton coverage was
80% indicating good productivity. The pool riffle ratio of 30:70
indicated a lack of holding area for juvenile rainbow steel head.
The general stability of the stream and its banks, was good due
to grasses and woody plants even t hough the surroundi ng

substrate was soil (Table 65).
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Table 63. Water sanple analysis fromthree stations on

Threem | e, S.F. Cearwater River, |daho, 1982,

1983.
T T T T T T T T  Nstakion
Constituent ———__-1——~_—-_-—;_-———_—_—; ——————

T Valwe | value  value

Calcium, Ca, mg/1l 18.7 16.6 16.5
Magnesium, Mg, mg/1l 7.2 6.0 . 5.8
Sodium, Na, mg/1l 14.6 19.12 19.7
Potassium, K, mg/1l 3.9 3.6 4.5
Chloride, Cl, mg/1l 0.24 0.48 0.42
Carbonate, C03, mg/l <0.22 0 0
Bicarbonate, HCO3, mg/l 1.81 1.63 1.47
Sulfate, S04, mg/1l 3 4 3
Nitrate, NO3, mg/1l 0.08 4.70 4.48
Orthophosphate, PO4, mg/1l 0.50 1.72 2.14
Total Residue, mg/1 451 222 180
Non-Filtered Residue, mg/1l 16 16 16
pH 7.4 8.1 7.9
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Table 64. Fish population statistics for rainbow steel head trout
on Threemle Creek, tributary of S.F. Cearwater

River Basin, Idaho, 1982, 1983.

— e . - e T Gy G e S G e e G LS W W G T
- — - —— - — - — G A G S G G N S S G D G Y e G L T S M G 5D G G e G ems

Station

Bi ol ogical Paraneter Units 1 2 3
Value Value Value

Age 0+ Rainbow-Steelhead R R

——————————————————————— 2 B B

Density fish/m 0
P P

Standing Crop kg/ha r r 0

b e e

Mean Weight gm s s 0
e e

Mean Length (TL-FL) mm n n 0
t t

Age 1+ rainbow-St.elhead R R

------------------- 2 B B

Density fish/m 0
P P

Standing Crop kg/ha r r 0
e e

Mean Weight gm S S 0
e e

Mean Length (TL-FL) mm n n 0
t t

-—_—————..——————.——_—_———-—————---—__—-..._———_—._——————-————————.————___—
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Tabl e 65. Measured physical paraneters fromthree stations on
Threemle Creek, tributary of S.F. dearwater R ver

Basi n, | daho, 1982, 1983.

Station
Physical Parameter 1 2 3
Value Value Value
Late Sunmer
Stream Fl ow (nB/sec) 0.09 0. 16 0.18
Annual Stream
Fl ow Vari ation Extrene Extremne Extrene
Maxi mum Sunmer
Temp. (O 24.4 21.1 12.2
I nstream Cover (% 7 26 68
Er odi ng Banks
(% of banks) 15 3 63
Water Velocity (cm sec) 15 23 33
Stream Wdth (m 4.25 4.51 3.47
Stream Depth (cm 13 16 16
Cobbl e Enbeddedness (% 60 40 40
Maj or Substrate Type Snal | Snal | Loose
Rubbl e Boul der G avel
Peri phyton Coverage (% 70 0 80
Pool Riffle Ratio 20:80 40:60 30:70
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Wi skey Creek

Whi skey Creek is 37.9 kiloneters |long,of which 1.2 kilometers flow
within the Nez Perce Reservation. The streamflows in a southerly
direction to its confluence with Oofino Creek at RK 6.4. The
stream originates in mxed forest and grazing land east of
O of i no, | daho and flows parallel to a highway for 2.4 kiloneters
where it drops quickly into an extrenely steep walled canyon of
steep gradient. Access to the creek in the canyon is limted,
but several barriers to anadromous sal nonid mgration were
i dentifi ed. These barriers consisted of several falls and
cataracts located wthin the canyon proper. The |ower 1.5 km
of the stream flows through residential and conmercial property.
Major tributaries of Wiskey Creek are Deer Creek, Falls Ceek
and Crooked Creek. The headwaters of Wiskey Creek and Crooked
Creek exhibit the effects of logging and grazing. Water quality
analysis did not indicate any liniting factors to salnonid

production (Table 66).

Three stations were sanpled on Wiskey Creek during the sumer of
1983: station #, #2, and #3, located at SK 0.8, 17.7 and 20.9,
respectively.

Station #

Rai nbow st eel head trout, sculpin and speckled dace were captured
at this station. The overyearling rainbow steelhead standing
crop was 39.8 kg/ha, with a density of 0.2 fish/n2. Estimated

subyearling rainbow steel head standing crop was 14.9 kg/ha, with
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a density of 0.7 fish/n2 (Table 67).

Late summer stream flow was 0.46 nB/sec, with noderate annual var-
iation in streamflow. The maxi num water tenperature was 15.5 C,
wel | below the [ethal limt for salnonid producti on.
| nstream cover for overyearling rainbow steel head was 19% of the
total area surveyed and 14% of the stream banks exhibited signs
of erosion. Mean water velocity was 37 cnmisec, which is anong
the optinum values for juvenile rainbowsteel head (Bovee 1978).
The average stream width at low flowwas 5.0 m Mean water depth
was 25 cm slightly below that nost preferred by rai nbow steel head
juveniles  (Bovee 1978). Cobbl e enbeddedness was 40%  possibly
limting to salnmonid production (Bjornn et al 1977). The ngjor
substrate was small boulder, a size preferred by juvenile rainbow
st eel head (Bovee 1978). Periphyton coverage was |O0% indicating
good stream productivity. The pool riffle ratio was 40:60,
i ndi cating available holding area for juvenile rainbow steelhead.
The general stability of Wiskey Creek was good due to good
overstory riparian vegetation and banks conposed of large
substrate (Table 68).

Station #2

Rai nbow st eel head trout, brook trout, and speckled dace were
captured at station #2, above the migration barriers. Estimted
standing crop of overyearling rainbow steelhead was 9.18 kg/ha,
with a density of 0.04 fish/m2. No subyearling rainbow trout

were collected at this station (Table 67).
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Late summer stream flow was 0.13 nB.sec,with noderate variation in
annual stream flow.  wmaximum water tenperature during |low flow was
17.2 C, bel ow t he | et hal limits for rainbow trout.
Cover for overyearling rainbow steelhead trout was 73% and bank
erosion was 3% Mean water velocity was 18 cnisec, | ess than
that most preferred by juvenile rainbow steel head trout (Bovee
1978). The average streamwi dth at low flow was 3.8 m. The nean
wat er depth was 20 cm, slightly less than optimumfor this species
(Bovee 1978). Cobbl e enbeddedness was 40% which can [limit
sal nonid production (Bjornn et al 1977). The nmjor substrate
was small rubbl e, whi ch I's near opti mum for
juvenile rai nbow steel head (Bovee 1978). Peri phyt on coverage
was 75% indicating good productivity. The pool riffle ratio was
80:20, indicating substantial holding area for juvenile rainbow
st eel head. Considering the excellent riparian cover and [large
substrate present in the stream banks, the stability of the
stream at this station was excellent (Table 68).

Station #3

Rai nbow st eel head trout, brook trout, and speckled dace were
captured at this station. Insufficient numbers of rainbow trout

were caught to generate a popul ati on estimate ( Tabl e 67).

Late sunmer streamflow was 0.13 m3/sec, With noderate variation
in annual stream flow. The nmaxi mum water tenperature was 16.7 C
below the lethal limt for salnonids. Instream cover for
overyearling rainbow steel head was 29% of the available  habitat.

Twenty percent of the stream bank surveyed showed signs  of ero-
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sion. Mean water velocity was 16 cm/sec, a val ue nost preferred
by rainbow steel head trout (Bovee 1978). The average stream w dth
during low flow was 3.8 m. Mean water depth was 22 cm slightly
| ess than that preferred by the species (Bovee 1978), Cobble em
beddedness was 60% which can limt salmonid production (Bjornn
et al 1977). The mmjor substrate was sand, which is not preferred
by juvenile rainbow steel head trout (Bovee 1978). Periphyton cov-
erage was 40% indicating |ess productivity than the two stations.
The pool riffle ratio of 80:20, indicated an abundance of holding
area for larger fish. The stability of this station was good due
to thick riparian growth. Road construction has produced erosion

just upstreamfromthis station (Table 68).
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Table 66. Water sanple analysis fromthree stations on Wi skey

Creek, Tributary to Orofino Creek, 1983.

T D M S S SR G S e e e it S D G S ————— T — ——— T — ——_—— - —— ———————— T " T = v = = — - - —— —

Station

Constituent _____1-—_——-—__-2-————---—_--5 _____

 value  value value
Calcium Ca, ny/l 22.0 19.9 18.2
Magnesi um My, o/l 8.2 7.4 6.3
Sodi um Na, ng/l 12.3 11.5 9.8
Potassium K, ng/l
Chloride, d, ng/l 0. 86 0.09 0.08
Car bonate, C03, ny/l 0 0 0
Bi carbonate, HC03, ny/l 0. 86 0.61 0.94
Sul fate, S04, ny/l 1 1 1
Nitrate, NO3, mg/I 0.33 0.01 0.01
Ot hophosphate, PO, mg/1 0.03 0.01 0.01
Total Residue, ny/l 96 92 126
Non-Fi |l tered Residue, mg/I <1 <1 1
pH 7.98 7.74 7.61
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Table 67. Fish population statistics for rainbow steel head trout

on Wiskey Creek, tributary to Orofino Creek, |daho,

1983.
T T T T T T T  Naakion
Biological Parameter Units ——-—1___—____;m_-—————;—_—_
“Value  value  value |
Age_ 0 Rai nbow St eel head -
Density fish/n 0.7 0 B
St andi ng Crop kg/ ha 14.9 0 P
Mean Wei ght gm 2.3 0 2
Mean Length (TL-FL) mm 59-56 0 2
n
Age. 1+ Fei nbow St eel head t
Density fish/m2 0.2 0.04 E
Standing Crop kg/ha 39.8 9.18 P
Mean Wi ght gm 18.1 21.7 g
Mean Length (TL-FL) mm 130-123 135-128 e:
t
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Tabl e 68. Measured physical paranmeters fromthree stations on
Whi skey Creek, Tributary of Orofino Creek, |daho

1983.

T T T T T N skakion

Physical Parameter -——*—1"-———-—-—'--—;------————---; —————
valee value value

Late Summer

Stream Fl ow (m3/sec) 0.46 0.13 0.13

Annual Stream

Fl ow Variation Moder at e Mobder at e Mbder at e

Maxi mum Sunmer

Temp. (O 15.5 17.2 16. 7

Instream Cover (%) 19 73 29

Er odi ng Banks

(¢ of banks) 14 3 20

Water Velocity (cm/sec) 37 18 16

Stream Wdth m) 5.08 3.8 3.8

Stream Depth (cm) 25 20 22

Cobbl e Enbeddedness (% 40 40 60

Maj or Substrate Type Smal | Boul der small Rubble Sand

Peri phyton Coverage (% 100 75 40

Pool Riffle Ratio 40:60 80:20 80:20
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WI |l ow Creek

Wllow Creek flows intermttently for approxi mtely 9.7
kiloneters wthin the Nez perce Reservation. The stream flows
in a southeasterly "direction and discharges into the upper
reacher; of Lawyers Creek at (SK 4.8). Two major tributaries of
WIllow Creek (North Fork and South Fork) converge to formthe
mai nstem  which flows for 3.7 kiloneters. The two tributaries
are intermttent during late sunmer and their flows reflect |ocal
precipitation. Ri parian vegetation is lacking throughout the
system due to heavy grazing activities. Wter quality analysis

indicated no limtations to salmonid production (Table 69).

Two stations were established on WIIlow Creek: station #1,
located at SK 0.8 and surveyed during sunmer 1982; and station

#2, located at SK 2.9 and surveyed during sunmrer 1983.

Station #1
Fi sh conposition consisted of rai nbow st eel head trout and
speckl ed dace. Estimated standing crop of overyearling rainbow-

steel head was 53.2 kg/ha, with a density of 0.07 fish/m2. Some
of t hese may have been of hatchery origin due to the
suppl enental put and take fishery, managed by the Idaho Fish and
Game Department, which occurs in this area on a yearly basis. The
streamis |ocated above a partial barrier on Lawers Ceek

(Kucera et al 1983) (Table 70).

The low sumer stream flow was 0.07 m3/sec, Wth noderate

149



variation in annual stream flow. The maximum water tenperature
was 26.7 C, which can be | ethal to r ai nbow st eel head
trout. Instream cover for overyearling fish was 11.5%of the
total area surveyed. Eroding banks were identified in 69% of the
total stream bank |length. Mean water velocity was 11 cm/sec,
slightly below the optinmum for rainbow steel head juveniles (Bovee
1978). The average stream width during low flow was 2.82 m. Mean
wat er depth was 23 cm, slightly bel ow the optinmum described by
Bovee (1978). Cobbl e enbeddedness was 608, which can severely limt
salmonid production (Bjornn et al 1977). The mmjor substrate was
small rubble, which was identified as near optimum for rainbow
st eel head juveniles by Bovee (1978). Coverage of the substrate by
peri phyton was 40% indicating fair productivity. The pool riffle
rati o was 60:40, near optinmum for overyearling r ai nbow st eel head
rearing conditions. The general stability of the banks and stream
in general was fair due to the grazing activities (Table 71).
Station #2

Rai nbow- st eel head trout and speckled dace were captured at
station #2. The estimated standing crop of overyearling rainbow
steelhead trout was 51.9 kg/ha, with a density of 0.17 fish/n2.
No subyearling rainbow steel head were captured. These fish were
most likely fish of hatchery origin as the ldaho Fish and came

Departnment stocks this streamon a regular basis (Table 70).

Late sumer streamflow was calculated at 0.08 m3/sec, W th noder-
ate annual variation in streamflow. The maxi mum water tenperature

was 22.2 C, approaching the maxinum lethal rimit for sal nonids.
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Erodi ng banks were 38% of the total stream banks surveyed. Mean
water velocity was 19 cmisec, an optimm value for rainbow

steel head juveniles (Bovee 1978). Average stream wi dth was 2.62 m
during low flow. Mean water depth was 17 cm slightly bel ow
optimum for this species (Bovee 1978). Cobble enbeddedness was
50% which can severely limt salmonid production (Bjornn et
al  1977). The mmjor substrate was snall rubble, which is smaller
than optimum for rai nbow st eel head juveniles (Bovee 1978).

Peri phyton coverage was 08, indicating a |ack of productivity or
an extrenmely high sedinmentation rate. The pool riffle ratio of
60: 40 indi cated a noderate val ue of the annual streamflow varia-
tion. Bank and stream stability was poor throughout this area due

to overgrazing near stream banks and erosion (Table 71).
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Table 69. Water sample analysis fromtwo stations on WIllow Creek,

Tributary to Lawers Creek, I|daho, 1982, 83.

—_-u——_—-—-.———--——_-.————_—...—-.———-————————-—————_—_——-————————————--——

Station

Constituent “—“_-1-“““—“—"“--_—““5 ------

At value
Cal cium Ca, ny/l 3.93 15. 27
Magnesi um Mg, no/l 1.08 5.20
Sodi um Na, ny/l 3.26 7.06
Potassium K, ny/l 0.94 3.24
Chloride, O, mg/I 0.02 0.09
Car bonat e, co03- mg/1 <0.22 0.16
Bi carbonate, HCO3, mg/I 0.44 1.14
Sul fate, S04, ngo/l 1 3
Nitrate, NO3, mg/1 <0.01 0.04
Ot hophosphate, P04, ny/l <0.01 0.01
Total Residue, ny/l 65 212
Non-Filtered Residue, ng/l <0.10 10
PH 7.3 1.7
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Table 70. Fish population statistics for rai nbow steel head trout

on WIllow Creek, tributary of Lawyers Creek, I|daho,

1982, 1983.
"""""""""""""""""""""""""""""""""""""" station
Biological Parameter Units . e

_______ value  value
Age O+ Ra| _n_b_O_V\f- St _e_e_l _h_e_ad
.Density fish/n2 0 0
Standing Crop kg/ ha 0 0
Mean Wi ght gm 0 0
Mean Length (TL-FL) mm 0 0
Age 1+ Rai nbow- §f eel head
Density fish/n2 0. 07 0.17
Standing Crop kg/ ha 53.2 51.9
Mean Wi ght gm 66.5 33.6
Mean Length (TL-FL) mm -- 150- 142
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Table 71. Measured physical parameters fromtwo stations on WI I ow

Creek, tributary of Lawers Creek, |daho, 1982, 1983.
"""""""""""""" ~ station
Physical Parameter 1 ———_-_———______; _____________

Value __—_;;I;; ———————————
Late Summer
Stream Fl ow (m3/sec) 0.07 .08
Annual Stream
Fl ow Vari ation Moderate Moderate
Maxi mum Sunmer
Temp. (O 26.7 22.2
I nstream Cover (% 11.5 .06
Er odi ng Banks
(8 of banks) 69 38
Water Velocity (cm sec) 11 19
Stream Wdth (n 2.82 2.62
Stream Depth (cm) 23 17
Cobbl e Enbeddedness (% 60 50

Maj or Substrate Type
Periphyton Coverage (%)

Pool Riffle Ratio

Small Rubble
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ENHANCEMENT RECOMVENDATI ONS

The major problem in all the lower Cearwater River Basin
wat ersheds is extreme annual variation in streanflow Al the
wat ersheds investigated were characterized by excessively high
flows of short duration during spring runoff and intensive
precipitation periods and by very low streamflows during the dry
summer and fall periods. Excessively high flows over short time
peri ods have caused fl ooding and high rates of channel
re-structuring to accommodate [|arge volunes of high velocity
runoff. Rates of scouring and deposition are relatively high and

stream banks are relatively unstable.

The major conponent of stream flow which is related to stream
degradation is energy. A given anmount of precipitation in a
wat er shed provides a given anount of potential stream flow energy
available in that watershed. The rate at which this energy is
released fromthe watershed is directly related to the condition
of that watershed. A pristine watershed releases its stream flow
energy in a nore or |less uniformmanner over time. This enables
a small stream wth flow obstructions to convey this water from
the watershed w thout excessive scouring. As a watersheds
capability to reservoir precipitation is decreased, stream flow
energy is released over a shorter time period. To accomodat e
t hese hi gher short termrel eases, stream channels nmust enlarge to
reach a hydraulic equilibrium This results in the conmon

condition where low flows only partially utilize available
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stream channel area and physical habitat for fish (i.e., depth,

cover, etc.) is absent.

As is evident, the nanagenent oft he watersheds capability to
retain water is of critical inportance to the condition of its
associated streams. Short of managing the watershed for water
retention, several "band aid" enhancenent activities designed to
withstand present watershed conditions can help inprove stream

habi t at .

To address the lack of physical habitat for anadronous sal nonids,
instream structures designed to wthstand present stream energy
reginmes can inprove this habitat for anadrompbus salnonids in the
| ower Cearwater Basin. These structures, properly designed,
could also increase the duration of streanflow releases, thereby

reduci ng the peak stream energy potential.

Anot her effect of high energy release, in addition to the
condition of the structural instream habitat, is the addition of
sedinent to the stream channel. This sediment introduction can
be reduced by either stabilizing the sedinent sources (i.e.,
streanbanks, etc.) Wwth riparian vegetation or physical neans by
trapping the sedinent with basins upstreamfrom the zone to be

enhanced.

The follow ng recommendations are presented as a guideline to

instream enhancenent of selected streanms W thin the |ower
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dearwater Basin surveyed during 1983. They should provide a
general outline from which specific enhancenent plans can be

deri ved.
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Bedrock Creek

Pr obl em Extrene annual streanflow variation; |ow sumer flow

and | ack of pool habitat.

The Bedrock Creek watershed is characterized by extrenely steep
slopes which have sparse vegetation on the southern exposures.
The upper reaches of Bedrock Creek flow through agricultural |and
and | ack wel | devel oped riparian  vegetation. These t wo
condi ti ons result in extrene variation in annual stream flow
extremely high spring run off and low flow during the summer
nont hs. The extrene spring runoff has caused nost debris,
boul ders, and other instream structures to be washed out of the
system. Thus, the stream has developed flood plains in the
mddle and |ow reaches which inhibit riparian vegetation growh

that woul d shade the stream at the reduced flow stage.

Solution: Riparian enhancenent on agricul tural | and in
t he upper watershed woul d decrease the rate of water runoff in the
spring. Additional riparian enhancenent is needed in the vicinity
of Louse Creek. Since the watershed has a very steep gradient,
stream flow velocity in Bedrock Creek can be controlled best by
placing instream deflectors such as log and boul der dans, boul der
clusters, woody debris such as stunps and logs, etc., throughout
the stream system These structures would also contribute to the
devel opment of instream cover. After the conditions in the upper

reaches have been addressed, the |ower reaches of Bedrock Creek
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can be rechannelized (meandering path) and riparian vegetation
can be developed along the new stream banks to shade the stream

and provi de overhead cover.

Predi cted results:
1. Decreased annual variation in flow
| ncreased | ow sumrer flow.

| ncreased cover for juvenile sal nonids.

e

| ncreased pool habitat.

Specific activities:

1. Approximately 8 km of riparian enhancenent.

2. Placenent of approximately 176 (every 50 nm) velocity check
structures.

3. Rechannelize approximately 1.2 kmof streamin the |ower

r eaches.

Land owner shi p:

100% private
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Big Creek

Probl em Moderate variation in annual stream flow partial

mgration barriers.

Major enhancement to decrease variation in annual stream flow is
probably not economically feasible since this streamhas linmited
access in the canyon area. However, devel opment of riparian

vegetation can be conducted in the upper reaches of agricul tural

| and. There are a series of smalt falls within k 0.4 on Big
Cr eek, the largest of which is a natural rock formation. In
addition, a small falls was created as a result of railroad
trestle construction. Since these barriers are not conplete

mgration obstructions, they should not be high priority.

Predicted results:
1. Decreased variation in annual stream fl ow

2. I nprove upstream passage.

Specific activities:
1. Approxinmately 4.8 km of riparian enhancenent.
2. Renove or nodify several partial passage barriers within

approximately 3.2 km of stream

Land owner shi p:

100% private
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But cher Creek

Problem Extrene annual stream flow variation; |ow summer flow

hi gh summer water tenperatures; and lack of pool habitat.

Because of excessive grazing, the entire length of Butcher Creek
has poor riparian vegetation, principally in the upper and |ower
reaches. This condition is a principal cause for extrene
variation in annual streamflow. Hgh spring runoff' has scoured
the middle and lower reaches of the stream |eaving rocky
floodplain areas and little pool habitat area. The |ack of shading
has resulted in high water tenperatures, especially toward the

st ream nout h.

Sol ution: Extensive riparian enhancenent is necessary in the
lower 0.8 km of stream and in the headwaters, which flow
through agricultural |and. | nstream defl ector structures, such

as log and rock dams, boul der groups, and woody debris, are
needed in the mddle and |ower reaches of the stream to reduce
water velocity and provide instream cover. The |ower reach,
including the floodplain, needs rechannelization (meanders) and
bank stabilization, in addition to the aforementioned riparian

enhancemnent .

Predicted results:
Decreased variation in annual stream fl ows.

2. Decreased summer water tenperatures.
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3. Increased cover and pool habitat.

Specific activities:
1. Approximately 8 km of riparian enhancenent.
2.  Placement of approximtely 50 instream deflectors.

3. Stream channel i zati on of 0.8 km

Land owner shi p:

100% private

Vater rights:
0.38 cfs
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Catholic Creek

Problem Extrene annual stream flow variation: [ow sumrer flow,

| ack of instream cover; eroding banks; and | ack of pool

habi t at .

Catholic Creek is subject to excessive grazing activity in the
| oner reaches and intensive agricultural activity in the extrene
headwaters. The middle section of the creek is wthin a steep

canyon with well devel oped riparian vegetation.

Solution: Riparian enhancenent is needed in the uppernost 4.8
km of stream in agricul tural land and the lower 3.2 km
where grazing activity is present. | nstream structures and woody
debris are recomended for the lower 4.8 km of stream |In
addi ti on pool construction aside fromthe instreamstructures is

advi sed.

Predicted results:

1. Decrease in peak runoff.
2. Increased instream cover
3. Stabilized banks.

4, Increased pool habitat.

Specific activites:
1. Approximately 6.4 km of riparian enhancenent.

2. Placenment of 90 instream check structures at points of high
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wat er vel ocity.

3. Construction of 10 pools within the lower 4.8 km of stream

Land owner shi p:

130% private
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Corral Creek

Pr obl em | nstream cover: |ack of pool habitat; noderate annua

stream fl ow vari ati on

Corral Creek is not as severely degraded as many streans on the

Nez Perce Reservation. The lower 3.2 km show signs of grazing

activity while the upper reaches have been | ogged.

Solution: Since the discharge from Corral Creek is snmall, adult
fish can probably navigate only the lower 3.2 km Therefore, it
i s reconmended that any enhancenment be linmted to this area.
Instream structures, and debris such as stunps and logs will
provi de additional cover and pool habitat. Pool construction is

possible in many |ocations though the bedrock layer is not very

deep.

Predicted results:
1. Additional instream cover
2. Additional pool habitat.

3.  Reduced stream velocity (energy),

Specific activities:
1. Approximately 35 instream structures.

2. Pool construction within 8 km stream secti on

3. Debris addition for 3.2 km
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Land owner shi p:
5% State
15% Nez Perce Tri be
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Cot t onwood Cr eek

Probl em Extreme annual stream flow variation; | ack of  pool
habitat: high summer water tenperatures: | ack of

i nstream cover: and sedinmentation.

Cot t onwood Creek has poorly devel oped riparian vegetation
throughout the entire system This condition results in extreme
variation in streamflows; high spring runoff and | ow sumer flow.
Farmand in the upper reaches of  Cottonwood GCreek have very
high rates of soil erosion. Due to the high energy and scouring
action during periods of peak runoff, little pool habitat is
available in the lower 10.4 kmof stream The presence of a 9.8
m of falls at SK 10.4 conpletely prohibits any upstream novenent

by anadronous fish beyond this point.

Sol uti on: Maj or rej uvination of Cottonwood Creek will be
necessary to freestablish anadromous fish runs. Ext ensi ve
riparian enhancenment is needed along the entire |ength of stream
particularly in the upper reaches of agricultural [|and. The
lower 19.4 km are eroded by floods leaving an established
f1 oodpl ai n. Rechannel i zation  with bank reinforcenent and
riparian rejuvenation of vegetation is necessary in the |ower 10.4

km. Instream deflectors and dam and debris pl acement is

recomrended to increase cover for juvenile sal nonids.

Predicted results:



: Decreased water tenperatures.

2. Increased pool habitat.

3. Decreased annual stream flow variation.
4. Decreased sedinentation.

5. | ncreased i nstream cover

Specific activities:

1. Approximately 25.7 km of riparian enhancenent.

2. Silt collection basins (15) on key tributaries.

3.  Check dam construction and pool excavation for

km

Land owner shi p:
99% Privat e
1% Nez Perce Tri be

Water rights:
0.91 cfs
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Jim Ford Creek

Pr obl em Moderat e annual flow variation; |lack of instream cover,

hi gh water tenperatures; and |ack of pool habitat.

The major problemconfronting Jim Ford Creek is its shallow
channel, which expands laterally with increased flow.  Thus,
during periods of low flow, the channel has very restricted
riparian cover or overstory. This condition is prevalent in the

mddle reach of the stream Since scouring does occasionally

take place during portions of high flow, I nstream cover
(boul ders, debris, etc.) is limted.
Sol uti on: The habitat above Jim Ford falls is heavily silted

and prone to erosion. Riparian enhancement on all tributaries on
the stream is recomrended. In addition, bank stabilization
measures are needed to curb erosion. The stream below the falls,
which is available to anadronmous fish, is prone to flooding.

Vel ocity check structures and adj acent pool  habitat are

recommended from this point to the nouth. The area where
f1 oodpl ai ns exi st rechannel i zation of the stream bank
stabilization, and enhancenent of the riparian zone IS

recomended.

Predicted results:
1. Decreased sedinmentation in the headwaters.

2. Decreased water tenperatures.
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3. Increased pool habitat.

4, Decreased in peak flows in velocities.

Specific activities:
1 Ri pari an enhancenent for 11.2 km

2. Construction of 40 pools.

Land ownership:
15% Nez Perce Tribe
22% St ate Land
63% Private

VWater R ghts:

13.77 cfs
13 cfs (G ass Hopper Creek)
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Lawyers Creek (Headwaters)

Pr obl em Sedi nent ati on

The major problem confronting the headwaters of Lawers Creek is
bank erosion caused by a reduction in ri parian vegetation and

grazing activites.

Sol ut i on: Riparian enhancenent is recomrended throughout
this section of Lawers Creek. Fragile top soil is subject to
heavy erosion and tranpling by cattle. Both small woody

vegetation and overstory would protect stream banks and provide
shading. As this section of streamis probably not utilized by
anadr onous fi sh, instream habitat restoration is not recomended

at this time.

Predicted results:
1. Decr eased sedi nentati on.

2. Increased channel stability.

Specific activities:

1. R parian enhancenent for 6.4 km

Land owner shi p:

100% Private
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Lol o Creek

Problem H gh water tenperatures in |ower reaches; sedinmentation

degraded riparian zone; and inpedinent to mgration.

The lower reaches of Lolo Creek, off the O earwater National
Forest, has limted enhancement potential due to its size and
i naccessability. The primary problenms identified in this section
were lack of premium spawning substrate, siltation, and high
summer wat er tenperatures, none of which can be addressed at
this point. The upper 6.4 km below the Forest boundary
provi de spawning habitat for salnonids although excessive silt
is present in places. Fromthe forest boundary to the nouth of
Mussel shell Creek, the stream shows signs of heavy siltation
(#3) . and is the location of Lolo Falls. The remaining streans
(#4-7 )are i mpact ed by r oad construction and mning
activities. Due to its location in the upper watershed and good
access on Forest Service roads, this section of streamis t he

| ogi cal area for major enhancenent activities.

Solution: The addition of instreamcover and riparian enhancment
is reconmended on Lolo Creek near the nouth of Yakus Creek.
Instream scouring structures could be installed in the section
between the nouth of Misselshell Creek and the forest boundary.
However, decreased sedinment |load from Misselshell Creek should be
the primary objective. Additional blasting of Lolo Falls is

reconmended to provide better access to the upper system Lolo
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Creek, fromthe nmouth of Musselshell Creek to the mouth of Yoosa
Creek, is subject to excessive sedinment deposits, and |acks
instream cover and pool habitat. Scouring structures such as
check dams, |arge boulder groups, and a greatly increased amount
of secured cedar stunp wads and |ogs would inprove this section of
stream In addition, heavy vegetative cover should be planted on
sl opes of Forest Service road (# 100) Where necessary to decrease

erosion and revegetate the south bank of Lolo Creek where  NECES-

sary.

Predi cted results:
1. | ncreased clean substrate.
2. | ncreased cover.

3. Decr eased strtansi de erosion.

Specific activities:
1 R pari an enhancenent.
2.  \Wody debris

3. | nstream structures

Land owner shi p:
30% BLM
53% Forest Service
19% St ate
1%6Pri vat e

Wat er rights:
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5.14 cfs

174



Yakus Creek

Problem  Sedi nentation (upper reaches);lack of instream cover and

bank erosion (lower reaches); and |lack of pool habitat.

The upper reaches of Yakus Creek are Subject to sedinmentation from
logging road construction and other 1ogging activities. QO her-

wi se, the streamis in good condition.

Solution: Installation of check structures and sedinment collectors
i s recommended on smalt Side streans which receive high sedinent
| oads. R parian enhancenent and bank stabilization is reconmended

in the lower reaches of this systen. In addition, check dams and

the introduction of woody debris would increase instream cover and

pool habitat.

Predicted results:

1. Decrease sedinenation in upper reaches.

2. Decr ease bank erosion,

3. Increased instream cover and pool habitat in | ower reaches.

Specific activities:
1. Installation of sediment collectors (14) in key tributaries.
2. Riparian enhancement of lower 3.2 kiloneters.

8. Check dam construction(15) on lower 3.2 kiloneters.

Land ownershi p:
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50% USFS
15% St at e
35% Private
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Mussel shel | Creek

Problem  Sedinentation: inpedinents to mgration; and high water

t enper at ure.

Mussel shel | Creek has an exceptionally high rate of sedimentation
transport which is attributed to intensive logging in the upper
drai nage. Road construction paralleling the upper 2.3 of this
construction paralleling the wupper 2/3 of this stream also
provi de a sedi ment source. Ri parian vegetation while sufficient
in the wupper and lower reaches, is lacking in the vicinity of the
Mussel shel | work station. Several debris dams are located in the
lower 2 niles of stream which inpede potential upstream mgration
by adult anadromous sal nonids. Hgh water tenperatures found in
the lower reaches of Misselshell Creek are primarily due to [ack

of riparian vegetation.

Sol ution: R parian enhancenent IS reconmended in t he
vicinity of Misselshell work station. Check dams or siltation
collectors are recomended on all small tributaries to upper
Mussel shel | Creek. The renoval of debris dams in the |ower
reaches should facilitate upstream migration by salnon and
steel head. In addition to these recommendat i ons, scouring
structures placed in nainstem Missel shell Creek should provide
clean spawning gravels. The spawiing channel and pond |ocated
adj acent to Mussel shell work station should be opened for rainbow

steel head or sal mon propagati on.
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Predicted results:
1. Decreased sedinment input.
2. Decreased water tenperature.

3. I nproved upstream access for sal nonids.

Specific activities:

1 Ri pari an enhancenent - 2 miles
2. ‘Scouring structures - 50

3. Sedinent collectors - 100

4. Damrenovals - 3

5. Spawni ng channel and pond cl ean up.
Land owner shi p:
90% USFS

10% Pri vat e

Vater rights:
2C cfs (mning)
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Browns Creek

Pr obl em Sedi nent ati on and bank erosion.

The entire Browns Creek watershed has been either heavily grazed
by cattle or |ogged intensively. Both of these activities have
led to large amounts of sedinentation in Browns Creek. Wen high
rates of precipitation occur renewed erosion and subsequent

sedi ment ation take place.

Sol ution: Mpj or riparian enhancenent is reconmrended for the
entire length of Browns Cr eek. Check structures to catch
sediment runoff should be placed on all applicable tributaries

to the main stream These activities will be especially useful
in the upper drainage where |ogging activities and subsequent
skid trails and roads pose nmjor erosional problens. The
mainstemis in need of bank stabilization nmeasures as well as
riparian vegetation. Scouring structures, such as check dams and/
or boul der groups, are recommended in this mainstem reach to Pro-

vide clean spawning gravels for adult rainbow steel head.

Predicted results:
1. Decreased sedinent input.
2. Decr eased bank erosi on.

3. Increased channel stability.

Specific activities:
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1 R pari an enhancenent - 24.1 km
2. Sedi nent check structures - 50.

3. Scour structures - 35.

Land owner shi p:
10% Forest Service
10% St ate
80% Private

Water rights:
0.26 cfs
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El dorado Creek

Problem Sedinentation; barriers to mgration and |ack of instream

cover.

El dorado Creek contains a large anmount of heavy sand bedl oad.
The majority of this sandy material is probably of natural origin
(Espi nosa, personal conmmunication) and will always be present in
t he upper reaches. The major limtation to salnonid production
in Eldorado Creek is a series of cascades, a sheer 3.6 mfalls
and a rock fall that inhibit wupstream novenent of adult
sal moni ds. | nstream cover in streamreaches where water velocity

Is sufficient to scour the substrate is |acking.

Solution: Extensive blasting of both the cascades and sheer falls
woul d create stair steps for migrating adult salnmonids in the
| oner reach of El dorado Creek. In addition, blasting or physica

renoval of |arge boul ders above El dorado falls are necessary for
upstream novenment. I nstream scour structures should be placed in
areas where water velocity is sufficient. This would provide clean
spawni ng gravel for adult sal nonids. Check dans and boul der groups,

in addition to the above nentioned scouring structures, would pro-

vide additional cover in these areas for juvenile salnmonids. Sed-

imentation traps are recomrended on all west flowing tributaries

Predicted results:

L. Increased clean gravel for salmonid reproduction.
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2. | ncreased instream cover.

3. Qpening of lower streamto passage by adult sal nonids.

Specific activities:
1. Scouring structures - 40
2. Additional instrea cover - 100

Bl asting operations - 2

> w

Boul der removal -1

Land owner shi p:

100% USFS
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Yoosa Creek

Yoosa Creek is in relatively good condition. Little physical
enhancenment in recomended W th the exception of increased
vegetation adjacent to forest road 103 and continued naintenance

of associated drain structures.
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Maggi e Creek

Problem  Extrene annual stream flow variation;high water tenpera-
tures: lack of instream cover; bank erosion; sedinenta-

tion; and lack of pool habitat,

H gh spring runoff and the related erosion and scouring activity
are the primary problenms on Mggie Creek. Scouring has displaced
much of the woody debris and filled in natural pool habitat.
Lack of overstory and riparian vegetation in the |ower reaches

has led to high summer water tenperatures.

Sol ution: Check dans, instream deflectors, and related poo

habitat enhancenent is reconmended for the lower 12.9 km of
Maggi e Creek. Enhancerment of stream side riparian vegetation in
the lower 3.2 km of streamis greatly needed. Intermttent
riparian enhancement is recommended for the next 9.6 km in
| ocations where floodplains exist. The addition of anchored
woody debris (i.e., stunps, logs) is recommended throughout the
system Pool construction is especially needed in the |owest 3.2

km of stream

Predicted results:

1. Addi tional instream cover.

N

Addi tional pool habitat.

3.  Reduced streamvelocity (energy).

&~

Decreased water tenperatures.
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5. Reduced erosion and sedi nentati on.

Specific activites:
1. Pool habitat construction - 3.2 km (20).
2. K dams, log structures - 30.

3. R parian vegetation - 9.6 km

Water rights:
0.25 cfs
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M ssion Creek (Upper)

Problem  Bank erosion; sedimentation; high water tenperatures;

i nstream cover; and |ack of pool habitat.

Upper Mssion Creek is subject to cattle grazing activity.

Degradation of riparian vegetation has left stream banks suscepti -

ble to erosion. Lack of woody debris and large substrate

restricts the formation of pool habitat.

Solution: Extensive riparian enhancenent, both short woody plants
and tall overstory is recomrended. small instream structures to
decrease stream velocity and form pool habitat are needed. Addi -

tional woody debris throughout the systemis recomended to pro-

vi de cover.

Predicted results:
1. Decr eased bank erosion and sedi nentati on.
2. Lower water tenperatures.

3 | ncreased instream cover and pool habitat.

Specific activities:
o Ri pari an enhancenent - 6.4 km
2. I nstream structures - 32.2 km

3 Wody debris - Depended on availability

Land owner shi p:
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100% Pri vat e

Water rights:

Not avail abl e
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Pi ne Creek

Pr obl em Pine Creek is in fairly good condition. Gazing by
cattle is noderate and does not seem to adversely affect the
stream Only 0.8 km section at SK 2.4 shows signs of
f1 oodpl ai n activity. The lower 3.2 kmof Pine Ceek |acked

sufficient instream cover for juvenile steel head.

Solution: Riparian enhancenent is recommended for the 0.8 km
miles section at SK 2.4 and additional woody debris, pool
excavation and log or rock dam structures is recomended for the

|ower 3.2 km of stream

Predicted results:
5 | ncreased instream cover for juvenile sal nmonids.

2. Decreased erosion and water tenperatures bel ow SK 2. 4.

Specific activities:
1. Riparian enhancenent - 0.8 km
Wody debris - As avail able

Log or rock structures - 32 km

> L ™~

Pool excavation - 16.1 km
Land ownershi p:

98% Private
2% Nez Perce Tri be
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Rabbit Creek

Problem  Cessation of flow to lower 4.0 wm during late sunmer

months: and | ack of flow.

Solution: As the watershed of Rabbit Creek is quite small, no

enhancenent activities are recomrended for this stream

Water rights:
0.04 cfs
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Sally Ann Creek

Pr obl em Sedi mentation; and extrenme annual stream flow vari ation.

The section of Sally Ann Creek below the falls (SK 0.8)is in fair-
|y good condition. H gh spring runoff and excessive sedi mentation
in the lower end is probably a function of land use practices in

headwat er ar eas.

Sol ution: Ri parian enhancenent on Sally Ann Creek is recomended
above the falls. Check dans or instream deflectors should be |o-

cated in side tributaries to trap high inputs of sedinent.

Predicted results:
2. Decreased peak runoff.

2. Decr eased sedi nentation

Specific activities:
1. Riparian enhancenent - 3.2 km

2. Side channel defelctors - 16.1 km

Land ownership
10% State | and
90% Private

Vater rights:
0.58 cfs
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VWl | Creek

Probl em Lack of instream cover; sedi nentation: noderate annual

stream fl ow vari ati on.

The aquatic habitat found in Wall Creek is generally of high
quality. The exceptions are found where the creek flows through
pasture land at approximately SK 3.2. Riparian vegetation in

general is good.

Solution: Riparian enhancenent is recomrended in the vicinity of
SK 3.2. Sedinent collectors should be located in side drainages
to prevent the input of sedinent from nearby |o0gging oper ati ons
and grazing activities. Additional instreamcover for juvenile
sal noni ds can be provided wth the addition of boulder groups,
check dams and woody debris in the upper reaches of the stream

(cutthroat trout only).

Predicted results:
1.  Increased cover for juvenile sal nonids.
2. Decreased sedinentation during peak runoff.

3. Decreased' peak runoff.

Specific activities:
1.  Sedinent collectors located on key tributaries (20).

2. Additional instream cover structures in mddle reach(25 struc-

tures).
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Land. ownershi p:

7% St at e
93% Privat e

Vater rights:
0.46 cfs
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Three M1le Creek

Problem Extreme annual stream flow variation: high water tenper-
ature: lack of instream cover: sedinentation; and |ack

of pool habitat.

The Three Mle GCreek drainage is generally in poor condition.
Sewage effluent fromthe town of Gangeveille,ldaho flow into this
system high in the watershed. R parian vegetation throughout the
upper Watershed is degraded due to grazing and agricultural

activites.

Solution: Extensive riparian enhancement is recommended in the
upper Three wmile Creek watershed. Check dams constructed at
strategic locations where sediment input is greatest woul d reduce
sedinent load to the lower sections of the stream which are
potentially usable by anadronobus salnonids. The lower 9.5 km
of Three Mle GCreek requires extensive pool construction, which
could be maintained wth either check dans or boul der groups. In
| ocati ons where floodplains now exist rechannelization (meanders)

is recommended with subsequent riparian enhancenent to establish

new banks and riparian zones.

Predicted results:
1. Increased pool habitat and instream cover in the lower 9.5

km of sStream

2. Decreased water tenperatures and sedi nentation.
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3. Decreased peak runoff.

Specific activities:
1.  Rechannelization 2.4 km
2. Riparian vegetation - 24.1 km

Check danms - (sedinmentation - 25)

=~ W

Check dans -(Pool construction - 100)

Land owner shi p:
100% Private

Vater rights:
1.24 cfs
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Wi skey Creek

Pr obl em Sedi ment ati on

Except for the upper '4.8 km of Wiiskey Creek, where |ogging and
agricultural activities have degraded the riparian zone |eading

to increase sedinment input, the drainage is generally in good con-

dition.
Sol ut i on: Ri pari an enhancenent is recomended for the upper 4.8
km of Wiskey Creek. In addition, a dirt road crossing the

creek at approximately SK 19.3 should be stabilized to reduce

er osi on. (resident fish only)

Predicted results:
1. Decreased sedinent load to the upper drainage.

2. Decreased water tenperature.

Specific activities:
1. Riparian enhancenent - 4.8 km

2. Road stabilization - 1 |ocation

Land owner shi p:
25% State
75% Private

Water rights:
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0.49 cfs
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Wl ow Creek

Problem  Sedinentation;lack of instream cover; high tenperatures.

Wllow Creek is a severely degraded stream due to grazi ng
and agricultural activities. Ri parian vegetation is absent
t hroughout most of the watershed. Bank erosion is prevelent
along the entire length of the stream proper. Smal | er

tributaries are generally in better condition.

Sol ution: Ext ensi ve riparian rehabilitation and bank
stabilization is recommended for the entire drainage. In
addition to short woody vegetation, it is recomended overstory
cover also be included due to the exposed nature of the streans

| ocation in an open vall ey.

Predicted results:
1. Decr eased bank erosi on.
2. Decr eased sedi nent | oad.

3.  Reduced water tenperatures.

Specific activities:
1. Riparian enhancenent - 11.2 km

2. Bank stabilization - 8 km

Land owner shi p:

100% Private
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CONCLUSI ONS

The major objective of this survey was to deternine to what
extent anadronous sal moni ds utilize streams which flow all
or in part through the Nez Perce Reservation. As this report is
the conclusion of two years of inventory, the first which was
reported by Kucera et al (1983), this concl usion section w |

summari ze data for both years.

Rai nbow st eel head trout were found in all streans surveyed during
1982 and 1983 with the exception of Cottonwood Creek (SF
Tributary). Barriers to mgration were found on Cottonwood Creek
(SF Tributary), Jim Ford, Three MIle, Lawers, Wi skey, Sweet-
water, Webb and Lapwai Creeks. In the case of the other streans,
water flow would be the major Iimtation to upstream novenent of

adul ts.

The five highest densities of overyearling rainbow steel head were
found in Little Canyon (Mddle), Cottonwod (L Mddle), Big
Canyon (Mddle), Big Canyon (L Mddle), and Jacks (Mddle)
Cr eeks. (Table 72). The five highest densities of subyearling
rai nbow steel head were found in Tom Taha (Lower), Six Mle
(Mddle), Bedrock (Mddle), Pine (#2), and Big Canyon (L Mddle)
Creeks (Table 73). Chi nook sal non, juveniles found occasionally
at stream nout hs throughoutthe |ower C earwater Basin, were found

In great nunbers only in Lolo Creek (#4).
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In order to plan for the future enhancenment of the |ower
Clearwater River Basin, criteria for prioritization of streans are
necessary so that the relative enhancenment potential of such
streans is rated. The following criteria are very general and
are nmeant only to identify the four streams wth the most

enhancenent potential fromall streans surveyed.

The nost critical parameter affecting fish production is the
amount of waterflow within a stream The amount of flow
dictates the extent of enhancement of the habitat. The second
most critical parameter is the quality of the water, including
tenperature, nutrients, and pollutants. The third paraneter, in
order of inportance to fish production, is the rate of sedi nent
input into the stream The fourth factor, and by far the easiest
to enhance, is the physical habitat (depth, wdth, velocity,
cover, etc.). These paraneters are also in order of their
conplexity and cost in relation to attenpts to alter their

present conditon.

Following this line of reasoning, tw streanms were identified
fromthe group surveyed during 1982 and 1983 as having the best

potential for enhancement of anadronous fish production.

. Lolo Creek System

2. Big Canyon Creek System

These streams had the |argest Wwatersheds and the highest annual
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flows with good quality water in the |ower basin. Bot h streans
exhi bited problems with sedinentation and habitat availability

to varying extents.

Two additional criteria are necessary to finalize t he
prioritization process. These are not physical but pol i cy
criteria. The first ~consideration is the inportance of the

speci es to be enhanced. The second consideration is the excediency
of an enhancenent project (i.e., a project would be easier if done
on land controlled by the initiator of the project). Feder al,
State, or Tribally controlled |and woul d be easier to access than

privately owned | and.

The top two streams which have most potential for enhancenent

wthin the |ower basin are:

1. Lolo Creek System

This stream has the highest flow of good quality water of those
streanms surveyed. This stream can support both rai nbow steel head
trout, spring chinook, and possibly fall chinook salnon. Nnety
percent of the critical land associated wth this streamis

either federal or state controll ed.

2. Big Canyon Creek System

This stream has one of the two highest flows of good quality
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wat er . It can support rainbowsteelhead trout in its lower 19.3
kilometers. Only about 5% of this critical land 1is controlled
by the federal government. The inaccessability and its |ocation
entirely within the Nez Perce Reservation mnmake enhancenent of

this streamfeasible,

Most of the streanms inventoried during 1982 and 1983 were found to
have habitats in marginal condition,though a wi de range of habitat
conditions were found fromgood to bad. The nmajority of these
streans were at a point where further degredation could severely
limt salnonid production. As t he streans i nventoried were
generally small with privately owned watersheds, enhancenment ac-
tivities may be | ogistically conplicated (easenents, |and use con-
tracts, right of lays). Habitat protection to nmaintain the stream
systems i n their present state of narginal salmonid production nay

be the priority approach.

Oofino Creek, Potlatch River and Cear Creek also flow within the
reservation, and are large systens simlar to Lolo and Big Canyon
Creeks. Inventory data is lacking on these streans and it is rec-

conmeded that inventory activities continue on these streans.

The Habitat Quality Index (HQ)was originally intended to describe
the relationships between salmonid biomass and habitat  quality.
These rel ationshi ps have yet to be nodelled accurately. This
nmodel woul d have potentially described the carrying capacity of

the streams surveyed which would have identified to What extent
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the streans were seeded by returning adults. In addition, the op-
timum production within the streanms (follow ng enhancenent activi-
ties) could have been predicted. These data are critical to the

enhancenent planning and prioritization process.
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Table 72. A ranking of overyearling rai nbow steel head popul ation

found in the lower dearwater R ver Basin, |daho, 1982,

1983.
steeam | station  standing Crop  Demsity
kg/ha fish/m2
Littl e Canyon M ddl e 89.1 0.13
Cot t onwood L Mddle 87.6 0.22
Bi g Canyon M ddl e 78.6 0.18
Bi g Canyon L Mddle 42. 8 0.13
Jacks M ddl e 41.7 0.19
Wi skey 1 39.8 0. 02
Sally Ann 1 38.6 0.39
Pi ne 2 37.8 0.25
Bedr ock M ddl e 35.6 0.16
Bedr ock 2 35.6 0.60
Yakus 1 31. 4 0.18
Bi g 1 26. 7 0.08
Val | 1 24.3 0.18
Lapwai M ddl e 24.2 0.04
But cher 2 23.1 0. 06
Lol o 5 22.2 0.13
Jim Ford 2 21.8 0. 07
Bi g Canyon Lower 20. 4 0.04
M ssi on U Mddle 18.7 0.03
Pine 1 17.3 0.10

. e - - ——— = . = - ——— - —— - - ¢ . = =S wm - G s . Gm En R e e G- e S S G e e e e e e
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Table 73. A ranking of subyearling rai nbow st eel head popul ation

found in the lower O earwater R ver Basin, |daho, 1982,

1983.
“Stream  station  Standing Crop Density
kg/ha fish/m2
Tom Taha Lower 98. 2
Sixmile M ddl e 55.1
Bedr ock M ddl e 23.1
Pi ne 2 18. 4
Bi g Canyon M ddl e 17.5
Wi skey 1 14. 9
Sally Ann 1 14. 7
Little Canyon Mddle 13.2
Jim Ford 2 9.6
Cot t onwood L Mddle 7.5
Lapwai M ddl e 6.9
Yakus 1 6.7
al | 1 5.2
A ear M ddl e 4.7
Maggi e 2 3.3
Cot t onwood M ddl e 3.1 0.2
Lol o 5 3.0
Sweet wat er M ddl e 2.2 0.1
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TITLEE Red River Habitat Inprovenent and Rearing Facility, South Fork C earwater

Ri ver, |daho.

AGREEMENT #:  DE- Al 79-83BP11985

(BPA Proj ect 83-501)

PROJECT PERIOD:  June 15, 1983 - Decenber 31, 1983

ABSTRACT: Commenced work on first year of a seven year project. Activities
included installation of instream structures, bank protection
Through riparian fencing, bank stabilization through planting of
both CONi fers and deciduous trees and shrubs, and seeding and

fertilizing of disturbed sites.



| NTRODUCTI ON I n 1927 a dam was constructed on the South Fork of the O earwater
River, at Harpster, which totally elimnated anadromous fish runs into this im
portant spawning and rearing habitat. In 1935 a fish |adder was constructed at

the dam but was reportedly only nminimally successful. [In 1962 the dam was com
pletely renoved. By this time however the azadronous runs had been elininated

from the drainage.

| daho Fish and Game began a program of re-introduction of anadronous sal nonids
in 1962. A hatching channel was constructed at the Red River Ranger Staticn
and stocked annually with eyed eggs. Species stocked has varied and incl uded
coho sal non, chinook salnmon and steel head. Mst of the recent use (1978-1983)
has been with steelhead. In 1977 Idaho Fish and Game constructed a rearing
pond at Red River which is used to rear 200, 000-300,000 chinook sal non annually.
The pond is stocked with fry in the spring. After rearing in the pond over the
summer, a portion are nmarked and all are released into Red River at the pond
site.

The U.S.F.S. began a program of active habitat inprovenent in the Red R ver
system in 1980 whi ch continued in 1981 and 1982. Since the B.P.A project pro-
posal has been approved, the District has directed its enphasis to the South
Fork of Red River which will conplenent the B.P.A work being carried out in
Red River itself. The 1984 U.S.F.S. contribution to the rehabilitation

of Red River (South Fork) will be $10, 000.

DESCR PTI A N OF PROJECT AREA: The project is on the Red River Ranger District
of the Nezperce National Forest at T. 28N., R 9 E. and R 10 E. (Figure 1).

The project area itself consists of approximately 19 nmiles of streamw th 50%
on U S F.S land and 50% on private land. Stream reaches involved include

bot h nmeanderi ng neadow reaches and tinbered valley bottonms. Fish habitat prob-
lens are the result of overgrazing and previous dredge mning for gold.

APPROACH AND METHODS: Because of the scope of the project and nultiple |and
ownership pattern, it was necessary to devel op a systematic approach forevalu-
action, design and execution of the project. The first step was to separate
the streaminto reaches with sinmilar charact eristics. Next each

reach was separated into individual project segnents based on ownership,
within five streamreaches. Table 1 lists the project segments, ownershjp

and reach |ength.

After streamreaches were identified each reach was evaluated and fish habitat
problems |isted along with potential habitat inprovement projects. This evalu-
ation will undergo constant review and revision until the final project design

i s selected.

Met hods used in 1983 were standard fish habitat inprovenent projects including
def| ectors, bank overhangs, bank stabilization structures, riparian fencing,

boul der pl acenent and riparian vegetation planting. In addition, some differ-
ent structures were used which will be evaluated during the next field season.
These include whole trees dropped into the streamand cabled into place. These
were placed at a 30° angle downstream (to duplicat e naturally occurring stable
conditions) and use of rock filled log cribs instread of boulders. One structure
was designed as a sedinent trap to settle out sedinent which can then be sta-
bil'ized through re-vegetation.
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RESULTS AND DI SCUSSION:  Project area |V was selected for nmost activity this
year. The problems associated with this reach are due to past dredge mining
tor gold. The reach lacks instreamcover, bank cover and holding water for
rearing juveniles and adults. Water depths appear to be adequate through nost
of the reach. Table 2 lists the nunber and type of activities carried out
this year.

Field activities this year included
1) 50 boulders placed in stream (photos 1 & 2)
2) | deflector/cover structures (photos 3, 4 & 5)
3)9 trees placed in stream (photos 3& 4)
4) 222' of bank stabilized with logs (nmost provides overhead cover) (photo 6)
5) 21, 120" of riparian planting with conifers
6) 3700' of riparian planting with deciduous trees and shrubs
7) 1100 of jack leg fence constructed

8) 2.1 acres seeded and fertilized



TABLE 1

Z.P.A./F.S. RED RIVER FISH HABITAT IMPROVEMENT PROJECT SEGMENTS

Prcject Stream Improvement
Segrer.t Length Ownership Opportunity
I-£ 3600 U.S.F.S. Low
I-E 5100° Private Low
I-C 6000 Private High
I-D 3600 Private Low-Medium
I-E 2100! U.S.F.S. Low-Medium
I-F 9300! Private Medium
Subtotal: 5.6 Miles
1T 5.5 Miles U.S.F.S. High
ITII-A 2000 U.S.F.S. Medium
III-B L300 Private 'Low-Medium
IT1-C 3300! Private High
Subtotal: 1.8 Miles
Iv 2.0 Miles U.S.F.S. High
V-2 2600 Private High
V-B 7200 Private High
V-C Looo! Private High
V-2 5400 Private High
V-Z 1000 U.S.F.S. High
Sittctal 3.8 Miles
TOTAL: LE.7 liles



A.

TABLE 2

Red River Accomplishments 1983

PHYSICAL ACCOMPLISHMENTS Area IV Other Sites
1. Sediment trap/cover 1
2. Controlled debris clusters (1-3 trees) 7 2
3. Deflectors/cover structures 3
4. Bank stabilization (log) 222 feet
5. Conifer planting (donated by F.S.)
Shade and soil stabilization 21,120 feet
(2 miles both sides) (4000 trees F.S. donated)
€. Deciduous planting (purchased) 3200 feet 500 feet
(750 plants) (130 plants)
T. Jack leg fence 1100 feet
8. Structure maintenance 5 K-dams
9. Seeding and fertilizing 2 acres 0.1 acre
10. Moved 44O boulders to project area IV
11. Placed 50 boulders 50

PLANNING ACCOMPLISHMENTS

1 , by mail, a owners with vroperty containing Red River.
Personal contact with six major landowners and three minor landowners
to discuss potential projects on their property.

Developed overall vroject time schedule

Developed vroject programmatic plan {identified rrotlems and solutions
by stream reach)

-~y

Cormrleted srtecific rtlan for project segment IV.

Carried oul fish habitat surveys at 13 sites covering sll five
siream reaches.

Began preliminary rrcect segment insyections *c evaluate potential
rroject activities, access roints, etc.



BOULDER PLACEMENT - RED RI VER

Photo 1 - Typical reach before boulders placed

Photo 2 - After boul ders placed



Photo 3 - Bank deflector/cover cabled
tree cover

Photo 4 - Bank deflector/cover cabled
tree cover

Photo 5 - Midstream deflector/cover
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BANK STABI LI ZATI ON - RED RI VER

Photo 6 - Eank stabilization with |ogs

Logs placed at toe of slope and edge cf
erodi ng bank and backfilled. Placed to
provi de overhead cover at all flows.
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and nore heavy equipnent. This will be done in 1984,

4, Structures installed this year and structures installed previously by
the Forest Service will be nonitored through high water to determne suitability
for use in this stream system

SUMMARY OF EXPENDITURES:

1983 k/15 - 9/30/83 Total Budget $82,504
Salary 43,043
Equipment & Materials 9,457
Travel & Transportation 5,815
Contract equipment use 11, 423
Overhead 4,234

$73,972

Sensitive items purchased and tagged wi th BPA property numbers.
Texas Instrunments TI-55-11 Cal cul ator
Cynpus OM1 Canera Wl.4 lens

1983  FS Donated Funds (& or materials)

FS specialist time------ o man days
Conifer trees 4800 trees

Val ue of green posts/poles & nails

#9 snooth wire 200 ft.
3" cable 75 ft.
fertilizer 150 | bs.

*End of year billing not included.
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ANNUAL REPORT

TITLE  Crooked River Passage |nprovement

AGREEMENT #  DE- Al 79- 83BP11981
(BPA Project 83-502)

PRQJIECT PERIOD: June 15, 1983 - January 31, 1984

ABSTRACT:. Proposed project to replace a culvert with a pipe-arch was nmodified
(with BPA approval) to install a bridge instead. Design changes

and administrative problems with right of way necessitated one year
delay in construction. Site surveys are conpleted, and bridge

design is underway.



INTROLUCTIOR

Crooked River is a tributary to the South Fork of the Cearwater River System
Crooked River is 17miles long and enters the South Fork of the O earwater
River at river mle 584. Mrphy and Metsker (1962) surveyed the Crooked River
and found it contained 8,707 and 5,026 square yards of suitable spawning grave
for steel head and sal mon, respectively.

Current steelhead snolt production potential is reduced by approximately 39 per-
cent due to a long existing culvert passage block (See attached photos). The
culvert was inproperly installed in the early 70's A survey conducted by

FWS during FY 1982i ndicated that 4533 square yards of useable steel head and
chi nook spawni ng habitat occurred above the culvert block. Replacenent of this
culvert offered the potential to increase steel head production potential by
18,690 smolts annual |y.

PRQJECT DESCRI PTI ON

Project planning began with a Forest Service stream survey of

Crooked River during FY 1978. During FY 1981 a nore detailed |ist of habitat
conditions was assenbled, with a cost work up and design for replacing the ex-
isting culvert. This work was funded by the Forest Service. The initial pro-
ject plan involved the renoval of the existing culvert and installation of a

pi pe-arch. Considering road width and instream flows, a 14 1" x 8 9" pi oe-
arch was determined to be sufficient to provide fish passage and al so carry the
required 20- and 50-year flood events.

During a field review of the project on July 19, 1983,it was brought out that
a much better solution to the problemwould be installation of a bridge rather
than a pipe-arch. The project |eader pursued this proposal with BPA - Fish and
Wldlife Division and was told to proceed with the design change. Using

$2,500 Forest Service contributed funds, the bridge site was surveyed

test drilled at footing sites, and is being designed.



(OCH RIVER CULVERT
ISH FASSAGE BARRIER
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DOWNSTREAM END OF CULVERT



RESULTS AND CONCLUSI ONS

The U.S. Forest Service received approval to change the design for the crossing
froma pipe-arch to a bridge. Forest Service Engineering section has surveyed
in the bridge location and designed a treated tinber bridge for this site.

Because of administrative problenms involved (U S Forest Service doing work on
County right-of-way on private land - patented mning clain, the actual in-
stallation of the bridge was del ayed one year (wth BPA approval). Al prob-

| ens have now been resolved and the bridge will be constructed in 1984.

SUMVARY OF EXPENDI TURES (Total Budget: $24,985)

FY 1983 $ 0
Fy 1984: Salaries 1362
Travel and Transportation 127
Nonexpendabl e Equi prent and Material (greater than $1000/item 0
Expandabl e Equi prent and Materi al 0
Sensitive Itens 0
Operations and Maint enance 0
Over head 0

Total as of 11/30/83:$1489

..S. Contributed Funds
Prior to 1983 $3,000
19€3 2,500
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ANNUAL REPORT: Project Number 83-415, Alturas Lake Habitat Improvement

Abstract

The first year of a two year study to determine the feasibility of
augmenting stream flows in Alturas Lake Creek, during the summer and
fall when natural flows are insufficient to meet irrigation demands

and fishery needs, has been completed. All aspects of the feasibilitv
study, including legal, biological, engineering, hydrologic and economic
aspects, have been initiated. To date, no aspect of the feasibility
study has eliminated either of two identified alternatives: dam con-
struction to provide storage capacity for fishery releases, and water
right acquisition. The methods employed in the feasibility study and
results of the investigations to date are detailed.

Introduction

An outstanding opportunity exists to enhance natural production of

spring chinook salmon and reestablish sockeye salmon production in

the Alturas Lake basin of the upper Salmon River. Diversion of flow

from Alturas Lake Creek (ALC) for irrigation purposes annuallv dewaters
the stream, reducing chinook salmon spawning and rearing habitat availa-
bility and eliminating sockeye salmon production potential. Two approaches
have been suggested to resolve this conflict between irrigation demands and
fishery needs. The first is construction of an outlet control structure
on Alturas Lake to store spring runoff for release into ALCin late

summer and early fall to accomodate upstream migrating and spawning

chinook and sockeye salmon. The second approach is to acquire all or

part of the water rights held on ALC for instream use bv the fish. The
first phase of this project, initiated April 1, 1383, is designed to
evaluate the feasibility of implementing these alternatives, including
development of cost and benefit information.

Study Area

Alturas Lake Creek drains 66 square miles of forested slopes of the
Sawtooth and Smoky mountain ranges. It is a major tributary to the
Salmon River, entering at Township 7N, Range 14E, Section 2), approxi-
mately 17 miles upstream from Stanley, |daho. Flows from this drainage
primaily originate as snow melt, beginning to increase in April from

base flow conditions to peak flows in Juneand then quickly recede to
near base flow conditions in August. These flows feed two morainal lakes,
Alturas (838 acres) and Perkins (50 acres).

The drainage contains some of the best spring chinook and sockeye salmon
habitat in the Salmon River basin. Unfortunately most of this habitat, some
8 miles of stream and nearly 900 acres of lakes, lies above the diversion
dam and is inaccessible to these anadromous species. The water rights

held on ALC total 37.84 cubic feet per second (cfs), date back to the
1930's, and are diverted from one point (ALC-1). Ditch capacity at ALC-1

is about 50 cfs, more than the average natural flows instream during the



upstream migration and spawning periods of chinook and sockeye salmon.

Methods

Evaluation of the feasibility of augmenting stream flow in ALC has been
divided into eight study segments, identified as "information needs."
Applicable work tasks were then identified to meet the information need.
Information needs, and methods used to resolve the needs are detailed
below.

Lega 1 Issues. Legal issues pertinent to flow augmentation, including water
right acquisition, were identified and submitted for legal opinion to the
U.S. Department of Agriculture, Office of the General Council and to the
|daho Department of Water Resources. Valuation of water rights will be
determined by certified appraisal.

Instream Flow Needs. Instream flow needed to provide upstream passage, spawn-
ing, €gg incubation and rearing are determined using an Instream Flow
Incremental Methodology. A memorandum of understanding has been developed

with the U.S. Fish and Wildlife Service to provide field assistance in

data collection and computer analysis of that data.

Stream Habitat Inventory. The amount and quality of chinook salmon spawning
and rearing habitat has been assessed using standard Region 4 Forest Service
inventory methodologies, in which physical habitat parameters are summarized
by 100 meter intervals. This production capability information will be used
to refine expected benefit estimates.

Lake Habitat Inventory. A contract has been awarded to the Idaho Department

of Fish and Game (IDF & G) to develop a model for estimating sockeye salmon
production in the Alturas Lake system. |IDF& G is also stocking Alturas Lake
with juvenile sockeye, in anticipation that the flow conflicts will be

resolved.

Preliminary Dam Design/Cost Estimates. U.S. Forest Service engineering and
geotechnical staff will develop, from site surveys, preliminary dam designs
and cost estimates, for the outlet control structure to provide storage
capacity for fishery flows and modification, or reconstruction of the
diversion dam necessary to: 1) deliver no more water than the decreed

water right to the irrigator"s ditch during the period of upstream migration,
spawning and incubation, 2) concentrate flows into a single channel rather
than dividing it between two channels, 3) provide for upstream passage

at the diversion structure itself, and 4) screen downstream migrating
juveniles from the irrigation system.

Impacts Associated With Impoundment. If a dam is constructed on the outlet
of Alturas Lake to store water and regulate outflow from the lake there
would be certain environmental costs. The effects of elevating the lake
level on the lake shore and its associated values (e.g. beaches, developed
recreation sites, timber, soils, visuals, cultural resources, etc.) will be
assessed by an Interdisciplinary Team assembled by the Forest Service.

Hydrologic Relationships. U.S. Forest Service hydrological staff, from the
Intermountain Regional Office, have provided assistance in study design, data
collection and analysis to determine the hydrologic relationships between

the primary inlet to Alturas Lake, the outlet stream and delivery to the
point of diversion. Permanent gaging stations have been established at




three locations in the ALC system. Other aspects of the hydrologic
cycle (e.g. quantity of water produced in the watershed, amount of
evaporation from Alturas Lake) have also been defined using standard
methodologies.

Maintenance Responsibility for structural Improvements. Maintenance
responsibility for any structural improvements built as a result of this
project will be negotiated among the Forest Service, ldaho Department of
Fish and Game, the National Marine fishery Service, and Bonneville Power
Administration.

Results/Discussion

Significant progress for the first year of the feasibility study phase of
the project is summarized by information need below.

Legal Issues. Legal issues pertinent to instream uses of water, water
developments, and water right acquisition have been addressed. No legal
issues were surfaced which would preclude implementation of either of the
identified alternatives. A contract has also been developed, and will be
awarded in the near future, to have a certified appraiser familiar with water
right evaluation, appraise the value of Alturas Lake Creek water rights.

Instream Flow Needs. Instream Flow Incremental Methodology techniques have
been employed to define stream flows necessary to meet various levels

of upstream migration, spawning, incubation and rearing criteria. Results
of these studies suggest that either of the identified alternatives

would provide sufficient flows instream to effectively mitigate the impacts
of ALC-1 on anadromous fish production capability.

Stream Habitat Inventory.

Habitat inventory data suggest that in the Alturas Lake system rearing
habitat is the factor limiting chinook salmon production. More than

80 per cent of the suitable rearing habitat lies above the diversion, and is
therefore, currently inaccessable to chinook. There is adequate spawning
habitat above the diversion to seed this rearing habitat. The Increase

in production capability associated with accessing this habitat is
estimated at 120,000 to 160,000 chinook smolt/year.

Lake Habitat Inventory. Completion of a model to estimate the potential
production of sockeye salmon in the Alturas Lake drainage is anticipated
by July of this year. Preliminary estimates suggest the increase in
production capability associated with accessing this habitat to be at
least 509,000 sockeye smolt/year

Preliminary Dam Design/Cost Estimates. Site surveys at the outlet of
Alturas Lake and at ALC-1 have been completed. Engineering staff are
currently developing a report which will present: 1) a discussion of general
dam requirements, 2) alternative dam types and associated cost estimates,
and 3) conclusion and recommendations for the dam site at the outlet and for
the diversion structure.




Impacts Associated with Impoundment. Primary concerns with the storage
alternative involve the impacts which the project could have on popular
recreational facilities adjacent to Alturas Lake. To better define the
extent of potential impacts, elevational surveys were completed at all
recreational facilities that may be affected. Those surveys identified
two possible areas of impact; a boat launching facility in the Smoky

Bear Campground and the Inlet Beach picnic area. Topographic maps are
being developed for the inlet area to help in the assessment of the
magnitude, and mitigatability, of the impacts associated with impoundment.

Hydrologic Relationships. Staff gage/stage relationships have been developed
for the three permanent gaging stations. Those relationships will continue
to be refined as more information is collected at each site. Water production
and evaporation estimates indicate that the flows necessary to provide

the desired storage capacity are available every year (i.e. water storage
requirements, represent only a small portion of spring runoff flows).

Maintenance Responsibility for Structural Improvements. The Forest Service
(FS) has met with representatives Of the |daho Department of Fish and Game
(IDF& G) and the National Marine Fisheries Service (NMFS) to discuss
maintenance responsibility for any structural improvements (e.g. dam, fish
screen, fishway) associated with resolving the instream flow conflicts on
ALC. NMFS felt they would probably be able to fund maintenance of an ALC-1
fishscreen. |IDF & G expressed the possibility that they may be able to
accept maintenance responsibility for a dam, as part of the function of the
Sawtooth Hatchery being built near Stanley. The F.S. expressed the possibility
that they may be abl to assist in light maintenance and operation of the
dam by using campground patrol personnel that are at the site daily. Main-
tenance responsiblity will be firmed up at the time of alternative selec-
tion.

Summary and Conclusions

The feasibility of augmenting stream flows in Alturas Lake Creek to enhance
natural production of chinook salmon and re-establish sockeye salmon in
Alturas Lake is being evaluated in a two year study. The report presents

the results of the first year of that study. Legal, biological, engineering,
hydrologic, and economic feasibility analyses have been initiated to
determine the costs and expected benefits of two alternatives to resolve a
conflict between irrigation diversion and fishery needs. The two alternatives
being considered are: 1) construction of an outlet control structure on
Alturas Lake to store spring runoff for release into the stream necessary to
accomodate upstream migrating and spawning chinook and sockeye salmon and 2)
to acquire all or part of the water rights held on Alturas Lake Creek for
instream use by the fish. Results of the feasibility study to date have

not eliminated either of these alternatives. Itis likely that the value of
the results of the feasibility work will be to suggest which alternative

is most attractive from a cost/benefit view, or environmental soundness
perspective.
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FINAL REPORT:  Project No. 83-416 Pole Creek Irrigation Diversion Screening

ABSTRACT - Chinook sal non and steel head trout production in Pole Creek, a tributary
to the Salnon River near Sawtooth Cty, Idaho, has for many years been linited

by irrigation diversion. The abstracted water rights (65.6 cfs), diverted from
seven points along the stream exceeded the total flow instreamthroughout nost

of the irrigation season, l|eaving the mouth of Pole Creek dewatered. In 1982
the nmode of irrigation on those |lands adjacent to Pole Creek was changed from
"flood" to "overhead sprinkler". The new irrigation system requires only 12-18

cfs drawn fromone point, and |eaves enough water instreamto reestablish chinook
and steelhead runs to Pole Creek. As an essential conponent of efforts to
reestabl i sh anadronous stocks in Pole Creek, a fish screen on the diversion has
been constructed to protect downstream mgrating snolts.

| NTRCDUCT! ON

Pole Creek, a tributary to the Salnon River near Sawtooth Cty, Idaho, is considered
to have anong the highest quality spawning and rearing habitat in the Sal non

River basin for chinook salnon and steelhead trout. The stream has trenmendous
potential to produce these species. For many years that production capability
has been elimnated by irrigation diversion practices. The abstracted water
rights (65.6 cfs) diverted fromseven points along the streamuntil 1982, exceeded
the total flow _instreamthroughout nost of the irrigation season, left the mouth
of Pole Creek dewatered, and prevented chinook sal non access to the stream

Smolt produced by steel head spawning in the stream prior to the irrigation

season, were in large diverted fromthe stream during the irrigation period to
the fields where they parished.

In 1982 the mode of irrigation on the lands adjacent to Pole Creek was changed

from"flood" to "overhead sprinkler". The newirrigation systemrequires only

12-18 cfs drawn from one point, and |eaves enough water instreamto provide for
up and downstream passage, spawning and rearing of chinook salnon and steel head
trout. As an essential conponent of cooperative efforts with the State of Idaho
to reestablish anadromous stocks in Pole Creek, a fish screen on the diversion

was needed to protect downstream migrating smolts. Construction of that screen
is the subject of this report.

STUDY AREA DESCRI PTI ON

The area of this screen construction project lies in the upper drainage basin of
the Salnon River in Baline County, central Idaho (Figure 1). Pole Creek originates
inthe Boul der-Wite G oud nountains. The virgin streanflow in Pole Creek is

the result of snowmelt for peak flows, while streanflow the rest of the year is
consi stent because of the nmoderating influence of the headwater spring sources
Discharge in Pole Creek remains relative constant from August through April.

Flows rise rapidly in May, peak in June and nore rapidly descend in July.

Among fishery biol ogists famliar with the streamsof the upper Salnon River
basin, Pole Creek is considered to he anong the streams providing the highest
quality of fisher? habitat for chinook salmn and steel head trout. Aquatic

habi tat surveys of Pole Creek by Idaho Department of Fish and Game (I"F&:5) and

U S. Forest Service biologists suggest the 5 miles of stream above the irrigatioin
diversion have the potent ial of support ing 937 chinook spawners and 563 steelhead
Spawners.
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Pole Cresk Watershed
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METHODS AND MATERIALS
T project is related to Measure 704 (d)(1),
the Power Plamning Cowicil's Fish and Wildlife
1982). the concurrence and support of IDFEG the Sa
entered ints an agreement with the Bonneville Power Admi
1983 to complete the screening of the Psle Creek diversi
not to exceed $29,725.
The overall project objective is to increase the producti
salmon and steelhead trout by screening downstream migran
diversion where they parish., To accomplish this objectiv
contracted with IDF&G to design, construct and install a
the site, at a cost not to exceed $28,000.

RESULTS

Early in the 1983 summer season IDF&GG engineering personr
necessary for design of the screen and staked the constru
were made with the water right holder whereby the Departm
construction activities until the end of the irrigation s
interfer with his water supply and to simplify constructi
Rem e diversion ditch
of by a paddle wheel
pic concrete work was
of rigation activitie
All completed by Sept
and power the screen
IDF§& S (Figures 7 and 8). The
will be stored in Salmon over winter and bolted in piace
prior to the initiation of the irrigation season.
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- Paddle wheel powered rotary drum fish screen similar to that
for the Pole Creck irrigation diversion. '
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Figure 3 - Idaho Department of Fish und Gar

nd Cane personnel and ecquipment complete nc
excavation for construction of the Pole Creek irrigation diversion sc
‘r:'i'!",‘s,_."‘ :
A a“’ FolS
Figure 4 - Idaho Department otf Fizh and Game personnel begin concrete torm layout

for construction of the Yole Creck irrigation diversion screen.



Figure 5 - The photo depicts completion of a concrete work at the Pole Creek irrigation
diversion. Tarps cover the walls of the fish screen to aid cold weatheor
curing.

Figure ¢ - the photo deplcets the odo Urcea screen site Zollowing conpletion or
concrete and backtill work. e rotary drum screen and poaddle wheel to
ower 1t will he bholted tn plice prior to the 1934 irrigation scuson.
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Figures 7 and 3§ - Fish screen construction at the Idaho Department of Fish and Came

fabrication shop in Salmon, Tdaho.



EXPECTED BENEFITS/CONCLUSIONS

Aquatic habitat surveys of Pole Creek by Forest Service biologists show that
there are approximately 7.5 acres of high quality anadromous fish habitat
above the irrigation diversion. On the basis of redd trend counts from sim-
ilar habitats, fishery biologists with the |daho Department of Fish and Game
(IDF&G) have estimated that Pole Creek Is capable of supporting 50 chinook
salmon redds and 30 steelhead trout redds per acre. IDF&G counts within the
upper Salmon River basin have also shown that on the average each redd repre-
sents 2.5 escaping spawners. The habitat in Pole Creek above the diversion
then is capable of supporting 937 chinook spawners and 563 steelhead spawners.

Preliminary estimates suggest that about 25 percent of the juveniles produced
by these spawners may have perished in the diversion network had it not been
screened. This estimate is based on the proportion of flow diverted for ir-
rigation during the periodwhich salmon and steelhead are rearing in and mi-
grating down the stream (20-80%, depending upon season). Holding other sur-
vival rates constant, this loss of juveniles represents a loss of 234 chinook
spawners and 141 steelhead spawners. Using National Marine Fishery Service
(1982) dollar values for escaping spawners (i.e. $550/chinook and $359/steel-
head) this lost production capability can be valued a $179,319 per year.
Assuming a constant five year stock build up period to full production cap-
ability, and a 20 year project life, it isestimated that the screen will
result in a savings of chinook and steelhead production potential worth
$2,105,173 ( at a 4 percent discount rate).

Bonneville Power Administration funding for construction of a rotary drum
screen and fish return system on the Pole Creek diversion has led to suc-
cessful achievement of the stated project objective, andwill significantly
contribute to Forest Service and IDF&G efforts to reestablish chinook salmon
and steelhead trout runs to the stream. The benefits of the project, as de-
tailed above, should exceed the costs by a ratio of about 70to 1.



